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LETTER OF TRANSMITTAL. 



To His Excellency^ Robert E. l^xTn^o^^OovernorofPenU' 
sylvaniay Chair raan of the Board of Commissioners of 
the Second Oeological Survey of Pennsylvania : 

Sir : I have the lienor to transmit to you the fourth re- 
port of Mr. John F. Cai-U, geologist in charge of the survey 
of the Oil Regions, marked I 4. 

Part I consists of 686 selected oil well records, added to 
the 1654 records published in Report I 4. 

Part II contains Mr. Carll's report on the geology of 
Warren county, with special discussions of the mutual re- 
lations of the coal beds, conglomerates, and oil sand rocks. 

Mr. Carll's thorough acquaintance with all the phenomena 
of this region, so unique in its character, and so important 
to the wealth of the State, is now too well appreciated by 
intelligent oil producers to need a word of praise on my 
part. His reports are models of conscientious investigation 
and scientific description. They will retain their place in 
the classical literature of geology among the most valuable 
and reliable memoirs of our days. 

Discovery is the business of the well sinker ; explanation 
is the business of the geologist. But the explanation of 
discovered facts does not consist in mere description. The 
relations of facts to each other can be understood only by 
genius and talent combined ; by close observation, shrewd 
comparison, and wide generalization ; by a patient gathering 
of items and a judicious application of science to their 
classification ; by a wise cross-examination of testimony, and 
an unprejudiced sifting of eviclence. 

The present report shows in a signal manner how this 
can be done by a competent and self-devoted geologist, 
habituated to the work by years of unintermitted attention, 
and inspired by no other motive than a love for the abso- 
lute truth. The absolute truth indeed is not attainable ; 

(ix nil.) 
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but the love of it brings the geologist at least within sight of 
it ; and when there, he can point it out to men of affairs ; 
he can guide others in the right path to a nearer approach. 
No one can say* that the last word about Petroleum has 
been spoken. Much as we know, we have still more to 
learn. But the subjects for study vary from step to step 
of every investigation. It may be well to try to sum up 
the acquisitions which we have thus far made : 

1. With regard to Petroleum, we know its nature ; but 
we do not know its origin. 

2. We know the many geological horizons at which it 
may be found by boring ; but other horizons may exist of 
which we as yet know nothing. 

3. We know very nearly the geographical limits of the 
belts and areas of country which it underlies ; but we do 
not know how many isolated pools remain to be discovered 
even in explored territory, like the one in Cherry Grove 
township described at the end of this report. 

4. We know that the Venango Oil group of three main 
oil sands is a distinct geological formation — distinct from 
the formations above and beneath it ; but we do not yet 
know with precision whether to name it a member of the 
Chemung, the Catskill, or the Pocono series of Middle and 
Eastern Pennsylvania ; a matter of no importance except to 
writers of text books. 

5. With regard to the oil-sands beneath the Venango 
group, viz : the Warren sands, the Bradford sands, &c., 
we know that they are of Chemung age, and of a very dif- 
ferent texture and outspread ; that they are of much more 
local occurrence, and of less regular geographical outline ; 
but we do not know their mutual relationships with suffi- 
cient accuracy to permit of grouping them into well-defined 
series. The reasons for this ignorance are sagaciously 
stated in this report; and among these reasons is that pernic- 
ious genius of gambling in oil which has taken possession 
of the region. 

6. We know the characteristics of those remarkable Con- 
glomerate formations which enclose the lowest coal beds, 
and make rock-cities on both sides of the State line ; some 
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of them being ancient deposits of round pebbles, others of 
Jlat pebbles ; the shape of the pebbles being significant of 
the relative general age and position of the deposits. But 
the cause of roundness or flatness in the shape of the j)eb- 
bles has not been discovered ; and there is still a doubt con- 
cerning the identity or non-identity of some of these gravel- 
rocks — a doubt discussedin this report. 

7. With regard to the interval between the Olean con- 
glomerate (the lowest of the round-pebble formations) and 
the sub-Olean conglomerate (the uppermost of the flat-peb- 
ble formations) we know that it is a well-defined horizon of 
discordance throughout northwestern Pennsylvania ; but 
we are not yet certain whether it represents merely the 
Mauch Chunk Red Shale formation No. XI, which sur- 
rounds the anthracite coal basins, or whether it also includes 
a considerable portion of the upper part of the Pocono gray 
sandstone formation No. X. 

8. With regard to the coal beds of Warren and Venango 
counties we know that they do not belong to^ the Lower 
Productive coal measures of Clarion, Kittanning and Free- 
port ; but that they represent the Mercer and Sharon and 
Alton coals, locked up between the members of the Great 
conglomei^ate ; that they are very local and uncertain ; and 
that no important mining operations can ever be based upon 
them. That there are curious and perplexing open ques- 
tions respecting them is sufficiently shown by Mr. CarlFs 
description of the Quaker hill mines in this report. 

9. Respecting the fossil forms embedded in the rocks, we 
know that they are all of Subcarboniferous, Waverly, or 
Chemung types ; and that certain horizons in the Warren 
city section are characterized by certain species of fishes or 
shells. But it is equally certain that the palaeontology of 
this part of the State is only in its infancy ; and that years 
must pass before it can speak a coherent Janguage. 

The valuable contributions of Mr. F. A. Randall to this 
department of the survey of Warren county are acknowl- 
edged by Mr. Carll in various places in this report ; see the 
Index. 

A memoir on the Crustacea from the Chemung and Wa- 
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verly groups at Warren, Pa., has been obtained from Mr. 
Charles E. Beecher, of Albany, N. Y., witli three plates of 
the fossil fonns which he describes. This memoir with its 
plates will be published in Report P3, with plates and de- 
scriptions of Crustacea from Mr. Mansfield's mines at Can- 
nelton, Beaver county, and with plates and descriptions of 
new coal plant fossils prepared by Mr. Lesquereux, since 
the publication of his Report on the Coal Flom, P. . 

I desire to publish in the most unequivocal manner the 
fact that Mr. Carll was the first geologist to comprehend 
the structure of the Oil regions, and to furnish a reliable 
exposition of its essential features. Familiar as he was 
with the early history of the oil development, by personal 
experience previous to his appointment in 1874 as the official 
geologist of the region, he brought to his work a fund of 
accurate observations already systematized in his own mind. 

In his first report he demonstrated the integrity of the 
Venango group ; the shape of the basins ;. the regularity 
and variability of the oil sands ; the impossibility of the 
Garland (Olean) conglomerate being the outcrop of one of 
the oil sands ; the lower position of the Panama conglom- 
erate in the series ; the identity of the 1st, 2d, and 3d sands 
of the Venango belt with the 2d, 3d, and 4th sands of the 
Butler belt. He indicated the probability of a fixed and 
general distinction between the flat and round pebble con- 
glomerates ; and he placed on a sound basis our knowledge 
of the Northern Ice on the highlands, the reversal of the 
drainage of the country and of opening the gates through 
the barrier outcrop of No. XII towards the south. 

In his subsequent reports he has added largely to the 
number of facts bearing on all these points, and demon- 
strated much that was at first theoretically incomplete. It 
is not too much to say that, however much was previously 
guessed at, or suspected to be true, the Geology of Petro- 
leum has been virtuallv created bv him ; and that his ser- 
vices to science in sweeping away popular fallacies have 
equalled those which he has conferred by his discoveries and 
demonstrations. For eight years he has exerted an influence 
upon the more thoughtful part of the population of the 
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. Oil regions so unpretentious, steady and consistent as al- 
most to elude observ^ation, but so real and fundamental as 
to illustrate in an admirable manner the true function of a 
geological survey. 

This personal influence, the effects of which are not sus- 
ceptible of statement in wor^s, and cannot be included in 
any official report, is something very different from what is 
vulgarly expected of a State geological survey. It is one 
thing to follow a train of active enterprise and rapid dis- 
covery with illustrated scientific and statistical descriptions 
of the same, officially reported and officially published 
months or even years after their novelty is worn off and 
they have been forgotten in subsequent excitements. It is 
quite another thing to anticipate such official reports by a 
daily communication of more and more correct ideas to a 
multitude of persons engaged in the current business of a 
region like the Oil region of Pennsylvania. A geologist 
may do the one without being able to do the other. But 
when, as in the case of the able geologist whose fourth offi- 
cial report I present, both are done, the State is well served, 
and the law establishing a State geological survey is fully 
justified. 

The recent discovery of an abundance of oil stored away 
in a small area south of Warren, which produced so disas- 
trous an excitement, and added such a pile of fuel to the 
gambling fire of the oil exchanges, seemed at first to over- * 
throw the scientific conclusions of the survev. But the 
small extent and rapid exhaustion of this pool of oil have 
shown the soundness of our acquired knowledge ; for it is 
merely a repetition of what has happened before, and may 
happen again. It is not from such local pools that the vast 
demands of trade are to be supplied. Spurting and flowing 
wells are no longer marvels of nature calculated to upset 
the principles of geology, and therefore to let loose the 
demon of unreflecting speculation upon the community. . 
The figures given in this report will satisfy reasonable peo- 
ple that such events are mere ripples in the stream of oil 
production ; and if they affect the market are made to do 
so by shrewd and heartless monopolists for their own pur- 
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poses. It is equally manifest that violently fluctuations of 
the market would be impossible but for a still prevalent ig- 
norance of the geology of Petroleum, and an equally preva- 
lent epidemic of the gambling spirit. This spirit no amount 
of published information can cure. On the contrary, it is a 
spirit hostile to the acquisition of information ; as Mr. Carll 
explains in this report. It virtually renders impossible the 
contemporaneous collection of data ; for the geologist can 
learn nothing when new wells, both productive and unpro- 
ductive, are guarded against investigation, and what is said 
of them is more probably false than true. Pennsylvania 
may be vain of her possession of this most wonderful 
treasure ; but she cannot be proud of the utter demoraliza- 
tion of the crowded population which scrambles for it in so 
unmanly and thriftless a manner. The next generation will 
gather from our oil history, with angry astonishment, a les- 
son of warning in political economy, only useless because 
coming too late. 

It is certain that petroleum is not now being produced in 
the Devonian rocks, by distillation or otherwise. What 
has been stored up can be got out. When the reseiToirs 
are exhausted there will be an end of it. The discovery of 
a few more pools of two or three million barrels each can 
make little difference in the general result ; they will enrich 
a few gamblers ; and only such gjimblers as can corner the 
market. If this geological truth were accepted by the mul- 
titude, as it should be, it would save the multitude from 
needless ruin ; but it would take from the multitude the 
pernicious privilege of perpetually indulging in the delight- 
ful excitement of ruining themselves. Man is the only 
gambling animal ; and the most elaborate geological inves- 
tigations cannot change the bent of human nature. The 
geologist looks sadly on. while he collects from the debris 
of wasted work materials for the demonstration of truths 
to be engrossed in the story of human enterprise. 

lUustrations. — The reader will find appended a colored 
geological map of Warren county ; a new map of the Cherry 
Grove region, prepared by Mr. Rowland ; two sheets of com- 
parative oil sections; and three page plates showing the 



2ndC«il.Sun«eij 


,Penn» 


1883. 




K 








(-J 






i 






1 








V S- o ? 


< ; 


o 

11 - 


1 




|4 


hr 






r 


/ 


- !■ 


hi? 


S 3 


s o 


I 


/ 


ft 


^ ^ 






^ 


1 


1 




S 


2 








^t 


t 


^(> 


^ 


1^ 




3 










-1 
-1 


4 

"1 


-■*/ 


4y(v 


y< 






. 1 





/■i/ 


/f !^ 


\ ^ 


«-i 


.1 




/^ 


li 


1 




° ' y 










1% 


m 


1 


I^Sa 








J U 


lh^ 


^ 


' \^ 




,.■-. / •*' 


•\\ \ \ 


1 


1 


\ 


^■^10^ 


^^«a* 


JM 


I 




__Jl- 




/ _..^-i. 


".i — -^ 


"^^^ 





Xvi nil. WARREN COUNTY. J. F. CARLL. 

depth of the ancient water channel of the Conewango above 
Warren. 

The following letter from Mr. Howland to Mr. Carll, dated 
from the Enterprise Transit Co.'s Agent's Office in Titus- 
ville, Deceml>er 19, 1882, will sufficiently explain the map 
of the CheiTy Grove oil field and surrounding region : — 

Dear Sir: Herewith I hand you the map I have been 
preparing, of what I term the ''^Middle Oil Flcld^'^ em- 
bracing portions of Forest, Warren'* Elk, and McKean, and 
a small part of Clarion county. 

I originally made up this map, as you know, entirely for 
my own convenience, for use in connection with purchases 
of lands, examinaticms of titles, surveys, &c., as agent for 
the Enterprise Transit Company. 

My design in getting up this map was mainly to show 
the correct relative position of the original land lines and 
of such sub-division lines as I have been able to obtain from 
authentic notes and records, and especially to give connect 
connections between the Holland Land Company's surveys 
and the surveys around the Mead, Murray, IJiddle, and 
Baynton warrants in Forest and Warren counties. Every 
line on the map, except in Glade and a portion of Kings- 
ley township, is plotted directly from copies, in my posses- 
sion, of original and recent field not^s, survey drafts, and 
recorded deeds, and without reference to any published map. 
Some of the original State surveys were ** fearfully and 
wonderfully made," and to reconcile the many discrepan- 
cies (in the absence of recent and reliable re-surveys) some 
"fudging" has been required, as any one will know who 
has attempted to make a map of Forest county. But the 
map, so far as its land lines are concerned, is believed to be 
substantially corre(rt. 

The principal streams shown in Mead, Cherry Grove, 
Kinzua, Sheffield, Howe, AVetmore, the south-west part of 
Hamilton, in all except the south-east portion of Jenks, and 
in most of Pleasant township, and on the lands owned by 
the Enterprise Transit Company in Highland township, and 
the public roads in Sheffield, Howe, and Jenks, and the 
westerly i)art of Highland townships, are plotted mainly 
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from survey notes. The remaining public roads and streams, 
especially the small streams tributary to the Allegheny 
river and to Tionesta creek south of Balltown, are given 
partly from county maps and partly from my personal 
knowledge of them. 

If the map will be of any service to the Geological Survey 
you are at liberty to publish it in your reports. 

Yours truly, 

A. B. HOWLAND, 

a E, 

The Conewango map^ prepared long ago, has been re- 
drawn on a reduced scale, and will be found in the form 
of three page plates. It is intended to illustrate the depth 
of the ancient valley now occupied by the Conewango creek 
flowing south ; showing the positions of the i)rincipal wells, 
and the eleodtioti ahoce tide of the bottom of the drive pipe 
in each well. The length of the drive pipe will he found 
by reference to the well record ; and this can be found by 
means of the Index to the volume. 

The following note to the third paragraph, on page 210, 
respecting the Warren oil wells was overlooked in preparing 
copy for the press. It is an extract from Mr. Chance's field 
note-book of 1877 : 

"Messrs. Hodge & Hull say that oil is found at North 
Warren in no regular horizon. Some of the wells on the 
flats have got paying quantities (20 barrels or more) at 360'. 
Others go 460' to 600', and others again go over 600'. 

*' The larger wells found oil at 460' to 600' in what is called 
the Second sand. 

''No regular, well-defined sands are found — nothing but 
bands of thin shells ; and the oil comes in from crevices. 

*' Wells sunk within 45' of some of the larger wells (such 
as the Osmer well) have been found ' dry as a bone.' " 

An Index of all proper names of persons and places men- 
tioned in this report, including oil wells, will be found at 
the end of the volume ; but an Index to the geology has 
not been prepared ; partly on account of the labor, involved 
in such an undertaking ; partly because the first part of 
the report gives a systematic account of the only important 



-^ndCed, 



Sane 



U???'!' I 



XX nil. WARREN COUNTY. J. F. CARLL. 

geological formations arranged in an easily understood 
order. 

A large collection of rocks, specimens, and fossils, suits 
of sand pumpings ari-anged in geological sequence, and of 
oils from various parts of the Oil region, collected by Mr. 
Carll during the progress of his survey, remains for the 
present at Pleasantville, but will form part of the Museum 
of the Survey when a place is provided for its permanent 
entertainment. 

This will be the last of the Reports of Progress of the 
Geological Survey in the Oil Regions, unless the Legisla- 
ture sees proper to continue the survey of the State. 

J. P. LESLEY. 
1008 Clinton Street, Philadelpha, January 11^ 1883. 
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Key to the Number ing of the Oil Well Records. 

Page. 

1666, Beatty well, No. 1, 1 

1660, Logaii well, No. 3, 8 

1667, Magee, No. 1 ; 1670, J. A.. Magee, No. 4, . . . 5 

1673, Smith Bros., No. 2 ; 1674, Brown Bros, well, 6 

1680, Phillhart «k Ck)., 8 

1690, Miles* mill, or Clark well, 18 

1698, Wing No. 1 ; 1713, Stewart lease, 16 

1716, Niver well, 17 

1720, Dingley well. No. 6, 19 

1730, Bamesville gas well, ' 24 

1740, Centre well, No. 1, 81 

1766, Dry hole well, . . , 86 

1780, Well No. 8, Fisher lease, 40 

1800, Well (new) B, Stroup form, 44 

1820, Woodland well, No. 3, 60 

1833 to 1860, wells in table, 66 

1861 to 1899, " " 67 

1900, Hant well. No. 1, 68 

1908 to 1920, wells in table, 62 

1921, MoGrew Bros., well No. 1, 63 

1927 to 1938, Bullion wells, 66 

1939 to 1979, " " 66 

1980 to 2005, " " 67 

2006 to 2023, Andrews' wells, 67 

2024, Mason well. No. 4, 68 

2030, Shamburg <fe Thompson well, 70 

2040, McNutt well, No. 1, 74 

2050, Berry well. No. 1, 79 

2060, Towler A Hunt well. No. 6, 85 

2070, Marshburgh well, 90 

2072 to 2101, Producer's wells, in table, 91 

2102 to 2161, " " " " 92 

2162 to 2176, H. L. Taylor's wells, in table, 93 

2177 to 2196, in table, 93 

2197, Enterprise Transit Co.'s wells, 94 

2204, Jackson A Walker's well. No. 7, 97 

2220, Eckart well, 102 

2282, Wilcox well. No. 1 104 

2240, Haskill well, 115 

2248, Logan well, No. 1, 118 

2268. City of Erie gas wells, 121 

2263, Emhout A Taylor well. No. 1, 127 

2270, Cameron well, 136 

2280, Coolc well. No. 2, 140 

2289, Salisbury well, 146 

Note,— The other numbers can easily be interpolated. 
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ADDITIONAL 

OIL WELL RECORDS. 

1874-1881. 



BT J. F. CABLL. 



GROUP L 



Wells near Warren, in Glade and Conewango towv^hipSy 

Warren county, Pennsylvania. 



1666, Beaity Well, No. 1. 

Maroh, 1875. 

Near Mr. Beatty *s residence, at East Warren, Glade township. Record oom- 
piled from speoimens of sand-pumpings preserved by Mr. F. A. Randall : 

Well mouth above ocean, 1217 feet, 1217 

Drive pipe, 90to 90 = 1127 

Shales, 170 to 260 = 957 

Chocolate shale, slaty, (specimen 1,) 8 to 268= 949 

Dark slaty shale, micaceous, hard, (2,) 52 to 320 = 897 

Chocolate shale— mud, (8,) 8 to 328= 889 

Shales, 1)1 ue and brown, some red layers, 57 to 385 = 832 

SS. and shale, gray, fossillferous, hard, (4,), 10 to 895 = 822 

SS. and shale, gray, softer, less fosslliferous, (5,) 45 to 440 = 777 

Mud rock with sand shells at 465' and 475', (Qa, 66, 7,) . . . 35 to 475 = 742 

? (Shales?) 34 to 509 = 708 

SS. with shale, gray, (8,) • 18 to 527 = 690 

Shale and slate, (specimens lost,) (9,) 88 to 560= 657 

Muddy shale, with hard streaks, (10,) 32 to 592= 625 

Sandy slate, micaceous, bluish, (11,) 12 to 604 = 618 

Very fine, flaky SS., some fossils and slate, (12,) say .... 2 to 606 = 611 

? Probably same as above, 4 to 610 = 607 

Same as No. 12, less slate and grayer, (18,) 5 to 615 = 602 

Very fine-grained and very fossili''eroa8 SS., hard, (14,) . . 5 to 620 = 597 

Gray SS., soft and friable, (15,) ... 5 to 625 = 592 
Gray SS., soft and friable, with some pebbles and slate, (oil 

here,) (16,) 4 to 629= 588 

Same as No. 16, (17,) 8to632=585 



• « • 
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Oil and, j^ from 620', increasing to 629'. Natural pro- 
duction ^rdbably about 5 barrels. 



••••• 

• - • 



Whiff Well, No. 2. 

1877. 



'"Roy form, East Warren, in Olade township. Authority, D. J. Lucas, per 
A. B.*HowlaDd. 

•* '•^•dll mouth above ooean in feet, 1204 

.'•'/iTrivepipe, 78 to 78 = 1126 

**V&late, 287 to 866= 889 

•"//• IstSS., 35 to 400= 804 






• • 



;%, . Slate, 91 to 491= 713 

•/ \' 2d SS , (oU at 506',) 40to631= 678 

■ 

Roy Well, No. %. 

On Roy &rm, East Warren, in Glade township. Authority, D. J. Lucas, 
per A. B. Howland. 

Well mouth above ocean in feet, 1223 

Drive pipe, 90 to 90 = 1138 

Slate, blue, 290 to 380 = 843 

1st 88., 40 to 420= 803 

Slate, 80 to 500= 723 

2d 88., 10 to 510= 713 

Slate, . , 112 to 622 = 601 

SheU, (oil at 625',) 3 to 625= 598 

.8dS8., 47 to 672= 651 

Hall Well. 

vsn. 

On land of O- Hall, East Warren, Glade township, 100 rods north of 5th 
Street bridge and 400 rods east of Anderson's saw-mill. Authority, Mr. Hall, 
peKF. A. Randall. 

Well mouth above ocean in feet, 1197 

?, (water at 145',) . . ., 180 to 180 = 1017 

Rfd rock, very pale red, 20 to 200 = 997 

?, 265 to 465= 732 

88., 20 to 485= 712 

?, (mud vein, oil and gas at 528',) 95 to 580= 617 

88., 50to630=:567 

Loffan Well, No. 1. 

1876. 

Rankin farm, Glade township, 200' south-west of Verback. A uthority, 8. B. 
Logan, per F. A. RandaU. 



• 
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Well mouth above ooean in feet, 1480 

Drive pipe, 87 to 87 = 1343 

?, cased at 290', 483 to 570 = 860 

l8t SS., estimated, 20 to 590 = 840 

?. 50 to 640= 790 

2d SS., estimated, 20 to 660 = 770 

?i 125 to 785= 646 

8dSS., 60 to 836= 695 

Pocket, 1 to 836= 694 

Good producing well. 

Logan Well^ No. 3. 

1877. 

Rankin farm, Glade township, 800' south-east of No. 4. Authority, 8. B. 
Logan, per F. A. Randall. 

Well mouth above ooean in feet, 1464 

Drive pipe, 62 to 62 = 1412 

?, cased'at 287', 761 to 803 = 661 

SdSS., oU, 63to866=608 

?, 74 to 930= 634 

4th 88., no oil hero, 12 to 942 = 622 

^ 49 to 991= 473 

A small paying well. 

Logan Well, No. i. 

1877. 

Ranliin farm, } mile north-east of Warren, Glade township. Authority, 8. 
B. Logan, per F. A. Randall. 

Well mouth above ooean in feet, 1374 

Drive pipe, 117 to 117 = 1257 

?, 691 to 708 = 666 

3d 88., oil, 10 to 718 = 656 

Sandy shales, ^ 70 to 788= 686 

Shale, 88 to 826= 648 

4th SS., 6to832=542 

Shale, 2to884=640 

Cased at 244'. Production small. 

demons & Bell Well, No. /.. 

300' south-east of No. 2, Kirberger ^rm. Glade township. 

Well mouth above ooean in feet, 1286 

CJonductor, 19 to 19=1266 

?, 681 to 650 = 685 

4th SS., oil, 40 to 690= 596 

First 15' 4th SS. very white. Casing 146. 
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Clemons & Bell Well, No. 2, 

Kerberger farm, 1| miles north-east of Warren, Glade township. Authority, 
Mr. Clemons, per F. A. Randall. 

Well mouth obove ooean in feet, 1280 

Conductor, 18 to 18 = 1282 

?, 632 to 650= 630 

8S., oH, 40 to 690 = 590 

Production small. Casing 145. 

Bovard & Nesmith Well, No. 1, 

1876. 

Clark farm, 1 mile north-east of Warren, Glade township. Authority, D. 
Nesmith, per F. A. Randall. 

Well mouth above ocean in feet, 1330 

Drive pipe. 119 to 119 = 1211 

?, 646to665=665 

8dSS., oil, 75 to 740= 590 

Cased 200'. Oil found & from top of sand. 

Struthers, Taylor & Co, 

1876. 

On Hook fieu-m. Glade township, half a mile north-east of Warren. Au- 
thority, J. J. Taylor, per F. A. Randall. 

Well mouth above ocean, in feet, 1258 

Drive pipe, 140 to 140 = 1118 

?, 439 to 679= 679 

SS., (dark shells and slate,) 49 to 628= 630 

8d SS., white, oU, 12 to 640= 618 

Shale and sand shells, 85 to 675= 583 

Fresh water at 226'. Salt water 370'. Cased 378'. Pro- 
duction aboat 2 barrels per day. 

Magee Well, No. 2. 

1877. 

On J. Magee farm, Olade township, half a mile north-east of Warren. Au- 
thority, Mr. Magee, per F. A. Randall. 

Well mouth above oqean, in feet, 1340 

Conductor, 30to30 = 1310 

Slate, 10 to 40 = 1300 

SS., grey, 30 to 70 = 1270 

?, including Ist and 2d sands, 650 to 720 = 620 

3dSS., (oil at 720',) .*.... 55 to 775= 565 

Production about 4 barrels per day. 
In this locality an increase of oil is said to have been ob- 
tained about 150' below the 3d. SS. 
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Magee, No. 1, elevation 1814'. A. T. depth to oil 700'. 
'* No. 3, " 1366'. " " " 740'. 

Verback No. 1, Magee farm. Elevation 1310 A. T. Oil 

first at 714' and increased down to 860'. About a three-barrel 

well. 

J. A, Magee^ No, i. 

1878. 

Magee farm, } mile north-east of Warren, Olade township. 

Aathority, J. A. Magee, per F. A. Randall. 

* Well mouth above ooean, in feet, 1393 

Drive pipe, 85 to 35 = 1358 

?, 165 to 200 = 1193 

8S., •. 4 to 204 = 1189 

?,...... 821 to 526= 868 

Ist SS., with pebbles, 25 to 550 = 843 

?, . . . 90 to 640= 753 

2d 8S., estimated, 20 to 660 = 733 

?, . 94 to 754= 639 

3d SS., estimated, 20 to 774 = 619 

Cased 247'. Oil in top of 3d SS. Good producing well. 

Magee & Ne smith Well. 

1877. 

On Kerberger farm, Glade township, one mile north of Warren. 
Authority, Mr. Magee, per F. A. Randall. 

Well mouth above ocean, in feet. 

?, 460 to 460 = 

IstSS., 50 to 510 = 

?, 15 to 525 = 

2dSS., 60to585 = 

?, 65 to 640 = 

3d8S., 20to660 = 

Unproductive. 

Smith Br OS, J No, 1, 

1876. 

On Sutter farm, one mile northeast of Warren, Glade township. Authority, 
Mr. Smith, per F. A. Randall. 

Well mouth above ooean, in feet, 1511 

Conductor, 17 to 17 = 1494 

?, (Cased at 245',) 618 to 635= 876 

IstSS., 12 to 647= 864 

?, 108 to 755= 756 

2dSS., 2510 780= 731 

?, 90 to 870= 641 

3dSS, 60 to 920= 591 

Shales, 10 to 980= 581 
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Oil at 876' ; and the well has steadily produced about 5 
barrels per day up to the present time, (February, 1879.) 

Smith Bros., No. 2, Sutter farm. Elevation, 1464 A. T. 
Oil at 850' ; three-barrel well. 

Brown Bros.^ Well. 

1877. 

Stewart farm, (11 acre lease,) Glade township, on Quaker Hill road, one 
mile north-east of Warren. Authority, the drillers, per F. A. RaudaU. 

Well mouth above ooean, in feet, 1577 

Ck>nductor, 4to 4 = 1678 

?, 96 to 100 = 1477 

8S., , 12 to 112 = 14d6 

Shale, no sand, 93 to 205 = 1372 

SS., hard, (water here,) 18 to 223 = 1364 

Shale, 2 to 225 = 1352 

Bedrock, (cased at 252',) 27 to 252 = 1825 

?, with two red streaks, 48 to 300 = 1277 

7, no sands, (oU show at 625') 825 to 625 = 952 

Still drilling June 26, 1877. 

Smith Bros.' Well No. 1. 

* 

1876. 

Near mouth of Qlade run, \\ miles southeast of Warren, Glade township. 
Authority, Smith Bros., per F. A. RandaU. 

Well mouth above ooean, in feet, 1203 

Drive pipe, 48 to 48 = 1156 

?, 232 to 280= 928 

Bed rock, with brown shale partings, 20 to 300 = 908 

7, 100 to 400 = 803 

jBed rock, 10 to 410 = 793 

7, 185 to 545= 658 

2dSS., 30 to 575= 628 

?, 120 to 695 = 508 

8dSS., 65 to 760= 448 

Shales and flaggy layers, 40 to 800= 408 

Cased 158'. Small show of oil from 3d SS. Struck oil 
at 20' from top SS. Unreraunerative. "This well is two 
miles directly south of Smith Bros.' well. No. 3, on Knoph 
farm." 

Smith Bros? Well, No. 2. 

1877. 

Knoph form, north branch of Glade run, 2 miles north-east of Warren, 
Glade township. 
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Authority, Smith Bros., per F. A. Randall. 

Well mouth above ocean, in feet, 1574 

CJonduotor, 15 to 15 = 1569 

?, 45 to 60 = 1514 

SS., 20 to 80 = 1494 

?, 185 to 215 = 1859 

SS., green, with brown layers, 15 to 280 = 1844 

Fl^y sands, 15 to 245 = 1829 

Redahalea, 10 to 255 = 1319 

?, 95 to 850 = 1224 

Bedrock, 80 to 380 = 1194 

?, 800 to 680= 894 

Purple shale, 10 to 690 = 884 

?, 40 to 780= 844 

IstSS., 20 to 750= 824 

Shales and shaly sands, 78 to 823= 751 

2dSS., 25 to 848= 728 

?, 82to980=644 

8d SS., 65 to 995 = 579 

Flaggy .sandstones with layers of shales, 70 to 1065 = 509 

Cased 197'. Small amount of oil in 3d SS. 
Unremunerative, tested and abandoned. 

Watson & Jones' , No. 1. 

On E. N. Laoy farm, Olade run, \\ miles south-east of Warren. About half 
a mile north of Smith Bros' Well, No. 1, near the mouth of Olade run. Au- 
thority, the drillers, per F. A. RandaU. 

Well mouth above ocean, in feet, 1289 

Drive pipe 50to50 = 1189 

?, 625 to 675 = 564 

Stray SS., 15 to 690 = 549 

Shale, 20 to 710= 529 

8dSS., (not through,) 70 to 780= 459 

Third sand coarse. Oil came in at 748'. Production about 
lObbls. per day at first, but declined in a few months to one 
barrel. Fresh water at 140', and salt water at 612', which 
required to be cased out. 

This oil is a light amber color, quite different from that of 
Warren and North Warren. 

Watson & Jones* , No, S. 

1877. 

On the MoWilliams fkrm, Olade run, one and a half miles south-east of 
Warren, and quite near No. 1, on the Laoy fSarm. Authority, Mr. Mc Williams, 
per F. A. RandaU. 
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Well mouth above ocean, in feet, 1292 

Ck>nductor, 87 to 87 = 1255 

?, 743 to 780= 512 

SdSS., 72 to 852= 440 

Shales and sand shells, 148 to 1000 = 292 

Oil at 799'. Production very small. Fresh water at 200'. 
Salt water at 476'. Quality of oil the same as in No. 1. 

Cohham Well. 

1866-67. 

On S. E. oomer of land of Henry Cobham, tract 5974, Glade township, 2^ 
miles southeast of Warren, near Hertzell's Ferry, 50 feet from the river, and 
85 feet above water level. Authority, Henry Cobham, (Sept. 5, 1877. ) 

Well mouth above ocean, in feet, 1221 

Ck>nductor, 88 to 33 = 1188 

Blue slate, do., 267 to 800 = 921 

Bedrock^ (paint.) 20 to 320= 901 

Blue slate, (including Ist 8S.,) 240to56a= 661 

2dSS., 80 to 590= 631 

Blue slate? 120 to 710= 511 

3d SS., micaceous, fine, ashy, . 27 to 737= 484 

Slate and shells, Ill to 848= 878 

Mud, 1 to 849= 872 

Shells, 16 to 8^5= 356 

4th SS., bluish white, fine, gritty 20 to 885 = 336 

Shells to bottom, 80 to 915= 806 

Cased at 258'. No salt water. Gas and oil at 848'. Gas 
increased from this point all the way down ; sufficient to 
run the boiler. 



Vicinity of Warren^ Conewango township. 

Phillhart & Co. 

1876. 

Spade farm, one mile west of Warren, Conewango township. Authority, 
Mr. Phillhart, per F. A. Randall. 

Well mouth above ocean, in feet, 1216 

CJonduotor, 35 to 35 = 1181 

?, 895 to 430 = 786 

IstSS., 6 to 436= 780 

Shales, 114 to 550= 666 

2dSS., 15 to 565= 651 

Shales, 80 to 645= 571 

Sandy shale, 47 to 692= 524 
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8d SS., oa show, 18 to 705= 611 

Blue shaly SS., 8 to 713= 608 

Unproductive. 

Struthers* Well. 

1876. 

At the month of Follett run, in Conewango township, half a mile north of 
Warren. Authority, D. J. Lucas, per A. B. Howland. 

Well mouth above ocean, in feet, 1237 

Conductor, 17 to 17 = 1220 

Slate and rtd rock, 896 to 413 = 824 

IstSS., 65 to 468= 769 

Slate and red rocfc, 30 to 498= 739 

2d8S., 80 to 678= 659 

Slate and shells, 805 to 883 = 364 

A little show of oil at 860', but not enough to warrant a 
test. 

McClintock Well, 

On farm of Emery Dailey, near Jackson's Station, D. A. Y. & P. Ry., Con- 
ewango township. Authority, Emery DaUey. 

Well mouth above ocean, in feet, 1170 

Drive pipe, 64to64= 1106 

Slate and some shells, 616 to 680= 490 

SS., shelly, 8 to 688= 482 

?, 112 to 800= 370 

SS., (a little gas,) 26 to 826 = -f-846 

Shells, black slate, coal ? 

Soapstone, mud, <tc., a great variety in color and quality, 1216 to 2041 = —871 

Cased at 160'. No water, no oil after casing. 
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OBOUP II. 

Wells near N, Warren^ Cohewango townshipj Warren 

county. 

HazeUine^ No. 1. 
vsn. 

Situated at North Warren, Gonewango township, near the woolen mills, on 
an island. Authority, F. A. Randall, from drillers, while drilling. 

Well mouth above ooean, in feet, 1204 

Drive pipe, 65to65r^ 1139 

?, 65 to 120 = 1084 

Red roclt, 40 to 160 = 1044 

?, 160 to 320= 884 

Sandy shale 100 to 420= 784 

2dSS., 16 to 435= 769 

Shales, 90 to 525 = 679 

8d S8., oil show, 20 to 545 = 659 

Shales, 55to600=604 

4th SS., 16 to 615= 689 

Black shales, oil at 640', 121 to 786 = 468 

Cased at 130'. Shale oil at 320'. Oil and gas at 550'. 
Small well ; not remunerative, and soon abandoned. 

Crull Well. 

1877. 
North Warren, Gonewango township. Authority, Mr. R. Watson. 

Drive pipe, 105'. Cased at 159'. Depth of well, 475' 
through slate and shells all the way. No well-defined sand- 
stones. 

1st oil show, (slight,) at 186* 

2d •* •* (filled up,) at 215' 

8d • •• (flowed heavily,) at 476 

Watson^ Raydure & Co. Well^ No. 1^, 

1878. 

Crull farm, near the D. A. V. A P. railroad track, three-fourths of a mile 
north of North Warren, Gonewango township. Authority, Frank Brown, 
driller, per F. A. Randall. 

Well mouth above ooean, in feet, 1240 

Conductor, 116 to 116 = 1124 

?, 28 lo 144 = 1096 
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Bed rocky ,^. 10 to 154 = 1086 

Shale 106 to 260 = S80 

Shale and sand shells, 220 to 480 = 760 

Hard sand, J „ , ^q S 10 to 490 = 750 

Soft sand. J 2d 88., J 10 to 500 = 740 

Shalysand, 18 to 518= 722 

Ck)mmon sand, r.l2to 58(f = 710 

Cased oflf fresh water at bottom of red rock, 154'. Salt 
water came in and 6ased again at 260'. Oil at 500', just be- 
low 2d SS. A small well. 

Wing Well. 

1877. 

On Cowan lot, Jackson *Ran road, North Warren, Conewango township, op. 
posite Hoffman Well, No. 1. Authority, John Harman, driller, per F. A. 
Randall. 

Well month above ooean, in feet, 1228 

Drive pipe 108 to 103 = 1120 

Shale, 43 to 145 = 1078 

Bedrock, 20 to 105 = 1058 

? 400 to 565= 658 

SdSS., (top medium, bottom shaly,) . 30 to 505= 628 

Shale, 60 to 645= 578 

4th SS., 10 to 655= 568 

Shale with sandy shells, 545 to 1200 = 28 

A small show of oil in the 3d SS., where the well was 
tested for some time, and then deepened to 1200', without 
finding anything worthy of a further test. 

Osmer & Company. 

1877-78. 

Well on Miner Curtis* lot, 500* north-west of R. R. station, North Warren, 
Conewango township. Authority, Dr. M. Curtis, per F. A. Randall. 

Well mouth above ocean, in feet, ... 1225 

Drive pipe, 80 to 80 = 1145 

?, 40 to 120 =1105 

Red rocky 40 to 160 = 1065 

?, 170 to 830 = 895 

IstSS., 10 to 340= 885 

?, 110 to 450 = 775 

2d SS 25 to 475 = 750 

Shales, 85to560=665 

8d SS., hard shells at top, 20 to 580 = 645 

?, 05 to 675 = 650 

4th SS., ooarse and soft, large flow of gas, 10 to 685 = 540 

Shales, with slaty layers, 243 to 928 = 297 

Shales, 37to965=260 
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Oil vein at 928. Production 16 barrels per^ay, (shale 
oil.) Cased at 161'. Gas at 784'. 

''This well is remarkable as having produced no oil at the 
usual horizons. The Hoflfman Well, 50 rods from it flowed 
75 to 100 bbls. from the SS. at 675', while this produced only 
from a depth of 928', being the lowest producing horizon 
found in the district." 

Strvihers & Co, Well. 

isn-7s. 

On west bank of Jaokson run, Wetinore farnii Conewango township, about 
one mile north of Warren, and | a mile S. W. of North Warren. Authority, 
G. R. Wetmore, per F. A. Randall. 

Well mouth above ooean, in feet, 1215 

Conductor, 16 to 15 = 1200 

Shale, blue and shelly, 126 to 140 -- 1075 

Bed rock, 6 to 146 = 1069 

Shale, 179 to 325 = 890 

1st SS., in layers with shale, 15 to 340 = 876 

Shale, blue, 110 to 460 == 765 

2d SS., some pebbles, 4 to 464 = 761 

Shale, 66 to 620= 695 

8d SS., (shaly sand with mud,) 25 to 545 = 670 

Shale, (mud vein at 660',) 135 to 680 = 535 

Shale, hard, sandy, blue, 45 to 725 =: 490 

Shale, soft, 52 to 777 = 438 

SS., fine, (large flow of gas,) 28 to 800 = + 416 

Shale with sand shells 612 to 1412 ==— 197 

Sand shell, with show of black oil, — to 1412 = — 197 

Shale, 303 to 1715 = — 500 

SS., (lark, fine, 9 to 1724 = — 509 

Slate and shale, nearly black, Ill to 1835 = — 620 

Cased at 140'. A dry hole, and abandoned without test- 
ing. 

Watson <£• Raydure Well. 

1876. 

Reese farm, near residence of H. R. Sigy^ns, Conewango township, 3 miles 
north of Warren. Authority, Jonathan Watson, per F. A. Randall. 

Well mouth above ocean, in feet, .... 1221 

Conductor, 120 to 120 = 1101 

?, . 200 to 320= 901 

IstSS., 20 to 340= 881 

?, 75 to 416= 806 

2dSS., 30 to 445= 776 

?, 120 to 566= 666 
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8d SS , ooaree : small show of oil, 40 to 605 = 616 

Shale, . * 90to635 = 586 

4th Sa, 100 to 733 = 486 

Shale and flaggy sandstone, 68 to 801 = 417 

Cased at 300'. Unproductive. 

MiUs" Mill or Clark WeU. 

1877. 

Located at Miles' Mill, on Jackson run, Conewango township, five miles 
north-west of Warren. Authority, Mr. Clarke, per F. A. Randail. 

Well mouth above ocean, in feet, 1854 

Conductor, 67 to 67 = 1297 

Red shale, 10 to 67 = 1287 

?, 208 to 276 = 1079 

Med rock, 30 to 305 = 1049 

?, 176 to 480= 874 

88., white, 'Ustsand,'* 28to508=846 

?, 122 to 630 = 724 

SS., thin, "2d sand," 7 to 637 = 717 

7, «* No 8d sand found," 198 to 885= 519 

SS., *<4th8and," (no oil,) 76 to 910= 444 

Shales to bottom of well, 490 to 1400= — 46 

Cased at 239'. Unproductive. 



Vicinity of North Warren^ Olade totonship. 
Hull (fc Hodge's Well, No. 1, 

1877. 

Si^ins farm, 1^ miles north-east of Warren, Olade township. Authority, 
Mr. Hull, per F. A. Randall. 

Weil mouth above ocean, in feet, 1228 

Drive pipe, 62to62 = 1166 

?, 416 to 478= 760 

SS., estimated, 10 to 488 = 740 

?, 22 to 610= 718 

SS., large flow of oil, 82 to 642 = 686 

Cased at 162'. Started oflf at 100 barrels per day, at d^pth 
of 642'. 

Hull & Hodge's, No. S. 

1877. 

Situated on south end of M. Lesler &rm, Olade township, 200' north-east 
of No. ]. Authority, Mr. Hull, per F. A. Randall. 

Well mouth above ocean, in feet, 1222 

Drive pipe, 64 to 64 = 1168 
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?, 489 to 548= 679 

8d SS., sand and shells, estimated, 15 to 558 = 664 

Shale, with slaty layers, . 215 to 773 = 449 

Cased at 144'. OU in 3d SS., at 548'. Mud vein at 558'. 

Campbell Well, 
isn. 

0. Ijesler form, Glade township, 1\ miles north of Warren. Authority, T. 
Campbell, per F. A. Randall. 

Well mouth above ooean, in feet, 1202 

Conductor, 84 to 34 = 1168 

?, 886 to 420--^ 782 

2d8S., 6 to 426^ 776 

?, 94 to 520= 682 

SdSS., 20 to 540= 662 

?, 40 to 680= 622 

4th SS., 22 to 602 = 600 

Shale, sandy, 23 to 625= 677 

Cased at 149'. Oil in 4th sand at 590', and again in shale 
at 625', where it at first produced 65 bbls. per day, but soon 
declined to a small well. 

Campbell Well, Hiller Farm, 

1877. 

On E. bank of Conewango creek, near the residence of Mr. Critzelow, 2 
miles north of Warren, Conewango township. Authority, J. H. Hiller. 

Well mouth above ooean, in feet, 1228 

Conductor, 95 to 95 = 1128 

?, (oil and salt water at 870',) 275 to 870 = 858 

r, (gas and a little oil at 430,) 60 to 430= 793 

?, (mud vein, and flowed some oil at 497,) 67 to 497 = 726 

?, ( •» '* •* " 545,) 48 to 545= 678 

?, (no sand oroil to bottom,) 142 to 687= 586 

Cased at 380'. Settled to a production of 3 bbls. per day. 

Brace & Co' s. Well, 

1877. 

Hatch farm, near the bridge. Glade township, 8 miles north by east of War- 
ren. Authority, Thos. Campbell, per F. A. Randall. 

Elevation of well mouth above ocdan, in feet, 1289 

Conductor, 56 to 56 = 1183 

Shale and sand sheUs, 544 to 600 = 689 

8dSS., 12 to 612= 627 

Shale, 88 to 700= 539 

Shalysand, 10 to 710= 529 
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4th S8., 10tor20 M9 

Shale, 149 to 8Gd 2 S70 

Cased at 170'. Unproductive. 

Holt & Clemofis Well 

1877. 

On the E. bank of Conewango oreek near the north line of Holt fkrm, Qlade 
township, half a mile above North Warren. Authority^ J* Cleniona, |>er P 
A. Randall. 

Well mouth above ooean, m feet, 1815 

Drive pipe, 87 to 87 :« 1128 

Shale, (cased at 870,) 843 to 480== 785 

2dSS, 8to488= 7n 

Shale 245 to 688— 58a 

A vein of oil was struck at 430', and the well flowed about 
100 barrels per day for three Qr four days, and then stopped. 
It was then drilled deeper, encountering a mud vein and 
some oil at 645'. On a final test it proved to be a small i)ro 
ducer. 

Parshallj Dennison <fe Co. 

1876. 

On Hatoh run, three miles north-east of Warren. B. Mowers* (krm, Qlade 
township. Authority, Parshall & Dennison, per F. A. Randall. 

Well mouth above ooean, in feet, 1471 

Conductor, 18 to 18 = 1458 

?, 82 to 60=1421' 

Bedrock^ (estimated,) 10 to 60 = 1411 

?, . . 120 to 180 = 1291 

lied rock, (estimated,) 20 to 200 = 1271 

Flaggy and sbaly sands, 26 to 226 = 1245 

SS., 6 to 282 = 1289 

Flaggy sands, with fresh water, 58 to 290 = 1181 

Shale, 210 to 500 = 971 

SvS 15 to 515— 956 

Shale, 60 to 575 = 896 

SS , «• 1st sand," 15 to 590 = 881 

Shale, 110 to 700 = 771 . 

SS., "2d sand," (no oil,) 20 to 720 = 751 

Shale 100 to 820 = 651 

SS., flaggy, "Sdaand," (no oil,) 40 to 860 = 611 

Shale and sand shells to bottom, 540 to 1400 = 71 

Cased at 290'. Unproductive. 



i 
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Notes by H. M, Chance, May 30, 1877. 

Near North Warren -Glade and Conewango townships. 

Elev. 

1241 Wing, No. 1, Chas. Lesler's farm, esC to oil. 

1218 Berry, No. 1, 470' to oU. 

1216 Bishop, 340' to oil ; 20 bbU. 

1214 Allen, No. 1, 490' and 520' oil. This well was a good well, at first, 3rield- 

ing 30-40 bbls. It was subsequently drilled to its present depth, and 

by so doing, spoiled. 
1214 Allen, No. 3, 800' deep ; dry. 

1216 Kenton A Strong, No. 2, 505' (?) to oU ; 17 bbls. 
1210 " " No. 1, 475' " 17 bbls. 
1218 Headman's Q.— 4 wells ; 3 dry and 4th small. 

1217 Osmer A Co., No. 3 ; 1st oil about 45O'-500'. Pumped about 8 weeks ; 

drilled (about 2 months ago) to 615'-620', and obtained 300 bbl. well. 
Now doing 60 bbls. 
1207 Osmer A Co., No. 4 ; oil at 600' ; 700' -f deep, 8-10 bbls. 

1222 Hoffman well, 672' to oil. 

1221 Sweed well, over 700 deep ; 3-4 bbls. 

1223 EUioott Oil Co., No. — ; Wetmore farm ; oil 550', 

1201 Phillips A Taylor, No. 1. Pumped three weeks, from 335', 12-15 bbls ; 

drilling deeper ; increase of oil at 440'. 
1200 I'hillips A Taylor, No. 2. Pumping from 335' ; small. 
1200 Stewart lease, Ellioott Co. No oil until 750' deep, when a five bbl. weil 

was obtained. 

Pine Orove township. 
Patterson Well, No. 1. 

1876. 

Bnggs farm, Pine Grove township, five miles north of Warren, and one 
mile south-south-east of Russellburg. This well is about 100 rods E. S. E. of 
Patterson, No. 2. Authority, D. R. W. Patterson. 

Well mouth above ocean, in feet, 1434 

Conductor, 37to37 = 1397 

?, 443to480=r a>4 

1st SS., white, 22 to 502 = 932 

?, 108 to 610= 824 

2dSS., 20to630=804 

?, 80 to 710= 724 

8d SS., show of oil, 40 to 750 = 684 

Cased at 150'. Unproductive. 

Russellburg Well, or Paiterson, No. 2. 

Spring of 1877. 

Situated on TIiob. Briggs' farm, Russelburg, 100 rods west north-west of Pat- 
terson No. 1. Owned by J. B. Jennings and others. Authority, D. R. W. 
Patterson. 
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Well mouth above oceaD, ia feet, 1285i: 

Drive pipe, 127 to 127 = 1108 

Gray shale, 23 to 160 = 1085 

Red shale, 20 to 170 = 1065 

Gray shale, 280 to 400= 835 

Ist SS., shelly, 143 to 613 = 692 

2d SS., fine, close, maddy, 100 to 643 = 592 

?, soft dnlling, S3iiie shells, 142 to 785 = 450 

8d SS., heavy gas, 8 to 793 = 442 

Slate, sandy, a few shells, 812 to 1105 = 180 

Cased at 322'. Salt water at 315', none below. Very 
heavy gas at 786. No oil. 

Niver Well. 

May, 1877. 

On the C. Niver farm in Pine Grove township, abont one mile and a half 
north-east of Russelburg. Authority, Mr. Niver, per F. A. Randall. 

Well mouth above ocdan, in feet, 1694 

T, 740 to 740= 954 

SS., grey, soft, 18 to 758= 936 

?, 92 to 850= 844 

SS., blue, hard, fine, 85 to 8a) = 809 

T, 116 to 1000= 694 

SS., white, ••like flour,'* 20 to 1020= 674 

A dry hole. 

Weeks or Fentonville Well. 

Spring of 1877. 

Located on the east bank of Conewango oreek, Pine Grove township, a short 
distance below Fentonville, and 200 feet south of the New York and Pennsyl. 
vania State line. Authority, D. Palmer, one of the owners. 

Well mouth above ocean, in feet, 1240 

^ Blue clay, . . . 245', ' 
Drive pipe, I Gravel and clay, 25, 
(^ Soft rook, . . 6, j 

SS., blue, •* mixed with white pebbles," 29 to 305 = 935 

Slate, soft, (cased first time at 330',) 125 to 430 = 810 

Hard shell and salt water at 430 = 

?, 44 to 474= 766 

SS., grey; (smell of oil,) 20 to 494= 746 

?, ^ 2 to 496= 744 

Hard shell and salt water at 496 = 

?, 44 to 640= 700 

Salt water, (well filled up with it,) at 540 

SS., 46 to 5^6= 654 

Slate; (cased second time at 590',) 91 to 680= 560 

SS., grey, 20 to 700 = 540 

Slate and sand shells, 885 to 1085= 156 

2 IIII. 



> 276 to 276= 964 



18 nil. ADDITIONAL RECORDS. J. F. CARLL. 

88., very good, 10 to 1095 = 146 

81ate, 80 to 1175= 85 

Red rock, (a little gas,) 10 to 1185 = -f 55 

Slate and sbells, 535 to 1720 = — 480 

Red rock, very d&rli, (more gas,) 15 to 1735 = — 496 

Slate and sand shells, 95 to 1830 = — 590 

The indications of oil in this well were so unsatisfactory 
that it was abandoned without testing. 

In reply to a letter of inquiry concerning the drive pipe, 
Mr. Palmer says : 

" No water was found while driving the long string of pipe 
in this well and it was always necessary to pour water in at 
the top while cleaning out. After driving about 100 feet we 
cleaned out every joint as it was driven and often found the 
pipe filled up 30 or 40 feet. Could not drill below the casing 
for the walls would cave in. [This looks like quicksand.] 
Got no water in the gravel bed. Struck bed-rock at 270', 
drilled ahead and drove the pipe six feet into it. The hole 
was dry so that we had to put water in to drill with down to 
280 feet, where water came in and rose at once to within about 
100 feet of the casing head. 
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Welh In Pleasant townsliipy Warren coun/f/, 

Dhigley Weify JTo, .?.* 

1874. 

Sill run, Pleasant townahip, 40 rods south of No. 4. Authority, Capt. A. 
Dingley, per F. A. Randall. 

Well mouth above ooean, in feet, 1258 

r, 600to600r3669 

2dSS., 28toe2B= 681 

T, 110 to 788:1- 531 

SdSS., 80 to 818= 441 

Below 3d SS., blue shales. Small show of oil, mud and 
gas, in 3d SS. 

Dingley Welfj iV'o.. J. 

1876. 

Sill run, Pleasant township, 40 rods south of No. 6. Authority, Capt. A. 
Dingley, per F. A. Randall. 

Well mouth above ooean, in feet, 1848 

r, e90toe90~fl68 

2dSS., 81 to 721= 622 

?, 116 to 886 = 607 

SdSS., 48 to 884= 469 

Shales, 16 to 900= 443 

Unproductive. 

Dingley Well, No, 6, 

1877. 

Near mouth of Sill run, Pleasant township, 2^ miles south-west of Warren. 

Authority, Capt. A. Dingley, per F. A. Randall. 

Well mouth above ooean, in feet, 1226 

?, 486 to 486= 741 

IstSS., 16 to 600= 726 

?, 82 to 682= 644 

2dSS., 4 to 680= 640 

T, 114 to 700 = 626 

SS., 4 to 704 :-^ 622 

?, 27 to 781= 496 

8dSS., 66 to 796= 480 

Third sand, good quality. Small production of oil for a 
short time. Unremunerative. 

* For Dingley, No. 8, see II, page 194. 
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Walson township, 
Shaw Bros, <fe Green Well, 

1878. 

On warrant, No. 573, Watson township, about 10 miles north-east by east of 
Tidloate, and 8 miles sonth-west of Warren. Authority, J. M. Clapp. 

Well mouth above ooean, in feet, (barometer,) 1755 

?, (eased at ISO^,) 408 to 408 = 1347 

IstSS., 10 U) 418= 1387 

?, 110 to 528= 1227 

2dSS., 15 to 543= 1212 

?, 116 to 659= 1090 

8dSS., (water, with show of oil,) 6toG65= 1090 

?, 613 to 1278= 477 

4th SS, - . . . 28 to 1300= 449 

?, 86 to 1392 -. 363 

5th SS., 83 to 1425= 830 

?, 67 to 1492= 263 

6th SS., 80 to 1522= 283 

?, - 78 to 1600 = 156 

7th SS., 25 to 1625 = + 130 

— ?, (sand and sheila at 1640',) 175 to 1800 = — 45 

8th SS., (some red rook at about 1800',) 40 to 1840 = — 85 

?, 66 to 1906 = — 151 

9th SS., 10? to 1916 = — 161 

T, 20 to 1936 = — 181 

Unproductive. 



Vicinity of Stonehaniy Mead Township, 
ToUes' Well, No, 1, 

Jan. 12, 1878. 

Bugbee Lands, south-westerly part of warrant No. 55, Mead township, three 
fourths mile south-east of Stoneham station P. <fe E. R. R. and 5 miles south- 
east of Warren. Authority, Mr. Tolles, per F. A. Randall. 

Well mouth above ocean, in feet, 1433 

?, 25 to 25 = 1410 

as., gray, fine, 10 to 35 = 1400 

Slaty sands, 15 to 50 = 13^5 

Red shales, 10 to 60 = 1375 

Light shale, 65 to 115^1320 

Blue shale, 10 to 125 = 1310 

SS., 25 to 160 = 1285 

Blue slaty sands, 30 to 180 = 1255 

Blue sands, coarse and hard, 20to200 = 1235 

Shale or slate, 10 to 210 = 1225 
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Redrock^ 40 to 250 = 1185 

Blae shale and slate, 100 to 850 = 1086 

8S., black, fine, 70 to 420 = 1015 

Red rock, 80to450=9&5 

Shaley sands, 80 to 480= 955 

Red rock, 20to500=985 

Shales, blue, sandy, 80 to 580 = 855 

Purple shaleSf 20to600=835 

Blae shales, 20 to 620= 815 

Dark pand, 50to 670= 705 

Dark shales, 80 to 750 = 685 

Dark sand, 50 to 800 = 635 

Shales, 88 to 883 = 652 

Sand, 26 to 908= 627 

Shale, 86to998= 442 

Sand, 82 to 1026= 410 

Oil struck at 1003' 10'^ in sand, sand course with pebbles, 
producing about 10 barrels. Afterwards torpedoed and 
much improved. 

Struthers' WelL 

1878. 

On north-epst oomer of Orossenburg farm, tract 467, Mead township ; about 
one fourth of a mile south-west of Stoneham. Authority, the drillers, per F. 
A. Randall. 

Well mouth above ooean, in feet, 1460^: 

Drive pipe, 48 to 48 = 1417 

Shale, 23 to 66 = 1394 

8S., pebbly, 9 to 76 = 1886 

Shale, 126 to 200 = 1260 

8S., pebbly, 26to226 = 1285 

Red rock, 5 to 230 = 1280 

Shale, blue, 770 to 1000 = 460 

2d SS., 80 to 1030 = 430 

Shale, soft, 26 to 1056= 405 

8d SS., (oU,) 75 to 1180 = 880 

Production, 5 to 10 barrels per day. 

Logan Well, 

June, 1878. 

On the north-east oomer of the Ridelspar^r form, tract 496, Mead township 
about three fourths of a mile south-east of Stoneham. Authority, Mr. S. B. 
Logan, per A. B. Howland. 

Well mouth above ooean, in feet, 1510 ? 

Drive pipe, 40 to 40 = 1470 

r, (cased at 286',) 775 to 815 = 695 
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IstSS., 25to 840= «70 

r 100 to 940 = 670 

2dSS., (gas at 988',) 187 to 1077 = 488 

Shale, soft, 4 to 1081 = 429 

8dSS., (pebbly from 1081' to 1086', o«,) 69 to 1140— 870 

ShaJe, 114 to 1254 = 266 

Production about two barrels per day. Oil light amber 
color ; gravity 48°. 

Turner & Duncan Well, 
vsn. 

In the valley of Morrison mn, in Mead township, 2^ miles south-east of 
Warren, and on lands belonging to the estate of Alanson Rogers, deceased. 
Authority, the drillers, per F. A. Randall. 

WeU mouth above ooean, in feet, 1286 

?, 880to880= 406 

8S., gray, 15to846 = -f890 

r, 640 to 1485 = — 260 

SS., (top white, bottom very dark,) 115 to 1600 = — 366 

The Warren 3d sand was not noticed in drilling, and the 
well was abandoned as a dry hole ; but it was afterwards 
carried down to 1600' as a test of the lower rocks. No good 
sands were found. A little show of oil appeared at 1500', 
but not enough to indicate that it could be made a paying 
well. Consequently the hole was never torpedoed or tubed. 

Brown Bros.^ Well. 

Nov., 1878. 

On Hook's mn. Warrant No. 86, Mead township, about 4 miles south-east of 
Warren. Authority, the drillers, per F. A. Randall. 

Elevation of weU mouth above ooean, (aneroid,) 1825 

?, 60 to 60 = 1276 

88., 25 to 75 = 1250 

? 60 to 126 = 1200 

Red rock, 15 to 140 = 1185 

T, 180 to 270 = 1055 

Bedrock, 20 to 290 = 1036 

? 60 to 340= 985 

8S., 5 to 345= 980 

T, 80 to 425= 900 

Red rock, 25 to 450 = 875 

?, 105 to 555 = 770 

88., (gas,) 5 to 560 = 766 

r, 68 to 618= 707 
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SS., (gas,) lOto 628= 6»7 

r, (mud vein and gas at 648',) 85 to 713 = 612 

SS., (gas,) 15 to 728 = 697 

r, 82 to 810=: 616 

SS., white, 16 to 825= 600 

?, (from 870' to 970', aheUy, with gas,) 165 to 980 = 846 

88., very dark, 26 to 1005 = 820 

Blaok, hard rook to bottom of well, 116 to 1120 = 205 

Berry Well, No. 1. 

1879? 

At the head of Dutchman's run, and near the 8. W. oomer of Warrant No. 
76, Mead township, Warren oounty. 

Well oommences very near the base of the sab-oonglomerate, the flat peb- 
bles of which are exposed in a steep pitch in the road. Just west of the well. 
The spring supplying the well with water appears to issue from the sub-cong. 
Above it lie bands of yellow 88. and shale, full of large Waverly ? spirifers. 

Imperfect record given by Mr. Berry. 

Well mouth above ocean, in feet, (barometric,) 1710 

?, 122i6 to 1226 = 484 

««8traysand," 56 to 1282 = 428 

81ate, 10 to 1292 = 418 

««8d8S.," 5 IS' white, > ^ 68 to 1860 == 860 

i 43' gray, > 
Pocket, 6 to 1355 = 366 

Well put down and abandoned without testing. Opened 
up and torpedoed Oct. 7-10, 1880, but only resulted in a 
production of about one barrel per day. 

Sheffield Township^ 
Hague, or ''Sheffield Gas Well,'' No, 1, 

8ept., 1875. 

Two and a half miles east of 8heffleld 8tation, on land of Horton & Co., 
Sheffield township, Warren county. Record given by Mr. Horton, Sept. 20-, 
1877. 8ee record previously published. No. 1037, II. 

Well mouth above ocean, in feet, (barometer,) 1440 

Conductor, 16 to 16= 1424 

?, some red rock, 434 to 450 = 990 

1st 88., salt water, no oil, 10 to 460 = 980 

?, 690 to 1050 = 390 

2d 88., amber oil, sooty gas, 15 to 1065 = 875 

?, 85 to 1150= 290 

8d 88., green oil and gas, 6 to 1155 = 285 

T, some red rook, 196 to 1350 = 90 
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4th SS., some pebbles, ** Big gas Tein/' 45 to 1805=:+ 45 

r, 100 to 1495 = — 55 

5th SS., close, green oil, light gravity, 6 to 1501 = — 61 

Soft drUling to bottom, 144 to 1645 = — 205 

''The Second sand was called paraice-stone, and furnished 
a sufficient quantity of smoky gas to fire the boiler from 
this point down." 

"The Fourth sand contained no oil. It was coarse and 
pebbly on top2;V; close and slaty on bottom 20'." See 
Mr. Hague's record, II, page 193. 

Hague Well, No. 2,— Gas Well. 

1876-7. 

On MoNair fkrm, about one mile east of Sheffield, and a mile and a half 
south-west of Sheffield Oas Well, No. 1. Authority, Mr. Horton, and sand 
pumpings preserved in his office. 

Well month above ocean, in feet, 1410± 

Conductor, 12 to 12 = 1898 

?, some red rock, 145 to 157 = 1268 

SS., gray, soft, (specimen 1,) . 20 to 177 = 1288 

?, 699 to 876= 534 

SS., gray, soft, ( " 2,) . . 6 to 882 = 628 

?, 158 to 1040 — 370 

SS., gray, ( '* 3.) . . 15 to 1065 = 355 

?, 88 to 1143= 267 

SS., gray, ( ** 4,) . 25 to 1168 = 242 

?, 170 to 1338= 72 

SS., yellow-white, coarse, (gas,) . .( " 5,) . . 20 to 1358 = -f 62 

?, 117 to 1475 = — 65 

SS., gray and hard, ( " 6,) . 43 to 1518 = — 108 

?, 32 to 1550 = — 140 

Gas from SS., 1338' to 1358', but not \ as much as from 
w^ell No^ 1. No oil except drippings from g-as pipe. 

Specimens Nos. 5 and 6 might be considered very fair oil 
sands. They somewhat resemble the yellowish Venango 
sands. The others appear in color and composition like the 
Warren sands. 

''Barnesille Gas WelV 

1879. 

Belonging to the Onondaga Oil Company and located on land of E. Barnes 
near the center of warrant No. 367, Sheffield township, Warren county. Com- 
menced August 29, 1878, and completed February 10. 1879. Record compiled 
from drillers* diary furnished by Mr. T. E. Barnes, May, 1879. 
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Well month above ooenn, in feet, (barometer,) . 1360 

Condaotor,ala7 and gravel, 171'; T, 10'= ^1^ ^1= '^^1 

S9.,liard Slto 70 - 1290 

Bed rock, soft. 11 to 81 = 1279 

8S., very bani 3to 88= 1277 

Hard rook, 4 to 87 = 1278 

Slate, vary hard, 18 to 100 = 1360 

.Slate, Botl, » to 120 = 1240 

Had rock 65 to 176 = 1186 

Slal«, 10 to 186 = 1176 

Hhell, hard 3 to 187 = 1178 

Slate, (oaMd at 900*,) lSto200= IISO 

Slate and shell, "two atreak^ 26'," 60 to 260 = 1110 

Slate, blue, with hard streaka, 90 to 840 = 1030 

Slate, blue, 110 to, 460 = 910 

Slate, soil 80to530= 680 

Slate, Bhelly, hard 110 to 640 = 720 

T, (prohiiblyslielly,) gas audaalt WBteTate72', . . 08 to 708 = 052 

Slato and abellB. 40 to 748 =: 312 

Slate, with hard ahells and red atreakH, 18 to 7M = 5M 

SUte, blue, soft, 6010825= 535 

Blata, with bard ahellB, 45 to 870 = 4110 

Slate, with a few bard ahella, 90 to 960 = 400 

SS^dark, 45 to 1005 = 856 

Slate, blae, 67 to 1062 = 298 

8S., pebbly 17 to 1079 = 281 

SUte, bine, 43 to 1122 = 2SS 

Sa., nbite, large ItotB 0/ gaa, 18 to 1140 = 220 

SUte, blue, 68 to 1308 = 152 

Shells, 2' at bottom, very hard, 6 to 1314 = 148 

SUte, blue, aetol2W=+ SO 

Slate, Boft, with hard shells 96 to 1875 = — 13 

SS., oil show 10 to 1885 =— 26 

SUte with hard ahelh^ 16 to 1400 =— 40 

««! shell 1 to 1401 =— 41 

Slate, soft, with ahella, BS to 1600 = — 140 

SS., top shelly S6 to 1525 = — 106 

Slate, IT to iwa = — 182 

Shells, 7 to 1649 = — 180 

Slate and shells, 27 to 1676 =—216 

SUte, 34 to 1600 =— 240 

TIlis well was firat drilled to IflOO' and then sunk 100' 
deeper. No oil was obtained, but the heavy flow of gas at ■ 
1125' still continueB, (April, 1882.) 

Maifee (fe Horton, WeU, No, 1. 

April, 1881. 
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Well mouth above ocean, in feet, (barometer,) 1855± 

Drive pipe, 86 to 85= 1270 

SS., 60 to 136= 1220 

lied rock, 200 to 286 = 1120 

SS., dark gray, salt water, 40 to 276 = 1080 

Jied rock, 40 to 816 = | lOiO 

Slate and shale cased at 385', (salt water, 400',) ... 400 to 716 = 640 

SS., "good," 40 to 756= 600 

Slate and shale, 880 to 1085 = 270 

SS., " good," 26 to 1110 = 245 

SJate and sand shells, 00 to 1200 = 155 

SS., small pebbles, gas, 20 to 1220 = 4-185 

Slate and sand shells, 165 to 1885 = — 80 

Soa slate, white, 15 to 1400 =* — 45 

SS., white, qoaitz; oil and gas, 86i:tol435 = ~ 80 

Production at first about 50 barrels per day. 

Cherry Grove Township, 
Landsrath Well. 

December, 1879. 



• 



On the farm, of Montgomery Famsworth, warrant No. 668, Cherry Grove 
township, about 6^ miles south-east of the Shaw Bros. A Oreen well. Au- 
thority, H. Landsrath. 

Well mouth above ocean, in feet, (aneroid,) 1865 

Conductor, i Surface day, Ac, 16 to 16= 1849 

I Coal and rock, (coal 2",) 2 to 18 = 1847 

r, (cased at 888.) 424 to 442 = 1428 

Ist SS., (gas sufficient to fire boiler,) 8 to 460 = 1415 

r, 86 to 535= 1880 

2dSS., 45 to 680= 1285 

?, 200 to 780= 1085 

3dSS., 20to800= 1065 

?, 172 to 972 = 898 

4th SS., 8 to 980= 885 

?, 286 to 1215= 650 

5th SS., 35 to 1250= 615 

?, 240 to 1490= 875 

6th SS., 80 to 1620= 845 

?. 80 to 1600= 265 

7th SS., 25 to 1625= 240 

?, show of gas at 1800*, 217 to 1842 = 23 

8th SS., 8tol850 = -h 15 

?, 154 to 2004 = — 189 

'' We had several red slate formations." Unproductive. 
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Badger Well. • 

1878. 

Located on warrant No. 745, in Cherry Grove township, Warren ooonty, 
on or near Minister ran, and about 3 miles northeast of Berry well, at Ball- 
town, on Tionesta. Authority, Mr. Green, one of the drillers. Commoni- 
oated to A. B. Howland, (Feb., 1879.) Elevation said to be 870' above Berry 
well. 

Berry well = 1250 
-I- 870 

Well mouth above ooean, in feet, 1620 

?, 400 to 400 = 1220 

8S.,say 20±to420= 1200 

r, 280 to 700= 920 

SS., white, say 10 ± to 710 = 910 

?, . . . 490 to 1200 = 4-420 

Dry orevice draining the well at 1200 

.?, to bottom of well, ... 677 to 1877 = — 267 

Unproductive. 



KiTizua Township. 
Van Scoy Well. 

1879. 

Wolf Greek, Kinzua township. A bout three fourths of a mile E. of Kinzua 
Comers. Authority, Dr. Van Scoy ; from memory. 

Well mouth above ooean, in feet, (aneroid,) 1295 

Drive pipe. 

?, —to 80 = 1215 

Bedrock, 90 to 170 = 1125 

Slate, uniform in composition^ 255 to 425 = 870 

SS., gray, 13 to 438 = 857 

Slate, (Bradford type,) 147 to 685 = 710 

SS., 15 to 600= 695 

Slate, 125 to 725= 670 

SS., and some gas, whioh soon stopped, 10 to 735 = 660 

Slate and red roek, 140 to 875 = 420 

SS., (oil and gas show,) 25 to 900 = 395 

Soft drilling, 148 to 1048 = 247 

Shelly below this as far as drilled, but how much deeper 
the drill went is unknown. 

Cased at 186' just after passing the first red rock. But 
little gas in the hole, (April 24th, 1879,) and apparently not 
much fluid. Gas looks like smoke, and rises heavily as 
smoke does. 
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Smith V^ell^ Widow Morrison Farm, 

Kinzoa Creek, Kinzua township, near MoKean ooanty line. Drilled to 760' 
in 1862, to 860' in 1863, to 1010' in 1864, and to 1085' in 1876. (From owner's 
reoord book, Mr. Smith.) 

Well month above ocean, in feet, aboat 1260 

Drive pipe, (2' quicksand at 64',) 68to 68 = 1102 

S*ind shell, 2 to 70 = 1190 

Bedrock, 20 to 90 = 1170 

Slate, 110 to 200 = 1060 

Red rock and elate, 150 to 350 = 910 

Mad rocR with hard shells, 15 to 365 = 885 

SS., 20 to 385= 876 

Shale and soapstone, 113 to 498 = 762 

SS., 32 to 630= 730 

Slate, 13 to 513= 717 

" with shells, 47 to 590 = 670 

SS., •*3dSS.,'» 26 to 615= 645 

Slate, 32 to 647= 613 

Shell?, 53 to 700= 560 

Shelly sand, 68 to 758= 502 

? 161 to 919 n^ 341 

SS., dark, (some oil at 919,) 10 to 929 = .331 

?, (some sand said to have been found,) 156 to 1085 = 176 

Show of oil at 760 and 919. Seed bag at 373'. Wet hole. 
Unproductive. Not tested after 1010. 

Beatiy Well 

1879. 

On tract No. 48, Kinzua township, Warren county, (near Centre.) Author- 
ity, Mr. Beatty, (note book.) 

Well mouth above ocaan, in feet, (Mr. Beatty, by aneroid,) 19a5 

Conductor, 5U to 61^= 1853; 

T, 28Jto 80 :^ 1825 

SS., surface sand, 25 to 105 = 1800 

T, 45 to 150 r:^ 1756 

SS., pebbly, 8 to 158 = 1747 

Shelly measures, (cased 296^0 242 to 400 = 1505 

Red rock, 50 to 450 = 1455 

T, 30 to 480 = 1425 

SS., hard, (pebbly and white at bottom,) 8 to 488 — 1417 

?, (i-alt water at 575',) 87 to 575 = 1330 

SS., 15 to 590 = 1315 

*'Pinkrock,'* 510 to 1100 --- 805 

Putty rock, 20 to 1120 -- 785 

Sand shells, 87 to 1157 = 748 

Putty .rook, white, 143 to 1300 = 605 

Sand shells, 57 to 1357 = 548 

Putty rock, white, and slate, 90 to 1447 = 458 
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Sand shells and slate, 20 to 1467 = 488 

•♦ •* " 67 to 1624 — 381 

SS., top pebbly, (little oil and gas,) 8 to 1682 = 878 

Putty rock, (shelly at the top,) 268 to 1800 = 105 

SS., 16 to 1816 =-{- 00 

Putty rock and slate, 406 to 2221 = ~ 816 

SS., Red, "gas and oil,'* (** supposed to be Bradford 

8d,") 6 to 2226 =—321 

81ate,Boft, (to bottom,) 69 to 2286 =—380 

Unproductive. 

Logan Well. 

August, 1879. 

On Warrant No. 72, Kinzua township, Warren county, about 6 miles E. by 
N. of Clarendon station. Authority, Mr. Logan, per A. B. Howland. 

Elevation of well mouth above ooean, in feet, said to be about 1800 

Couduotor, 80to 30 

?, 86 to 65 

SS., yellowish, pebbly, (spedmen 1,) . 4 to 69 

?, 116 to 185 

SS., yellow-gray, some pebbles, ( *• 2) . 66 to 241 

SS., dark blue gray, Une, cased at 804', . ( « 8 ). 66 to 307 

?, 13 to 820 

i2edrocil,grittyshale (purplish and green,) ( <* ^0- 10 to 830 
(Chocolate,) SS., line micaceous, shaly, . ( .^ 6.) . II to 844 

?, Probably red, 81 to 875 

Red, same as 14' rock above ; probably, ( «* 6,) . 40 to 415 

** like above, but turning to gray, prob- 
ably near bottom of red rook, . . . ( •* 7,) . 10 to 425 

T, 848 to 1278 

SS., gray sand, 16 to 1289 

?, 61 to 1850 

SS., some small pebbles, 6 to 1356 

T, 14 to 1370 

SS.. gray sand, 18 to 13^ 

?, 67 to 1440 

SS., gray, fine 20 to 1460 

Shells and gray slate, 140 to 1600 

Soft rock, 16 to 1615 

Shells and gray slate, 70 to 1685 

Soft rook IS to 1703 

Shell and gray slate, 172 to 1875 

SS., gray, 6 to 1881 

Thin shells and soft rook, 124 to 2005 

Thin shells and soft dark nlate, 200 to 2205 

SS., dark brown, smell of oil and gas, 4 to 2209 

Slate, dark, to bottom of well, 81 to 2240 

Unproductive. 
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Elk township. 
Hodge Run Well. 

1878. 

Located on south branch of Hodge run, Elk township, Warren county, three 
quarters of a mile E. by N. from Quaker Hill coal bank, north drift— the ele- 
vation of which is 2000' A . T. Well mouth 896' below coal. Authority, record 
and level from coal, F. A. Randall. 

Well mouth above ocean, in feet, 1601 

Conductor, 16 to 15 = 1589 

?, * 85 to 60 = 1654 

SS., bard, blue, 26 to 75 = 1529 

Shale, 125 to 200 = 1404 

Red rock, shale, (cased at 214',) 12 to 212 = 1892 

Shale, with sandy layers and soft red bands, 288 to 500 = 1104 

Shale, soft, 800to800=804 

Sand shell, 4to804=800 

Shale, soft, 26 to 830 = 774 

?, . 20 to 850= 754 

SS., top85', dark, coame; 10', white, soft, 45 to 895= 709 

Shale, 105 to 1000 = 604 

**8dSS.," white, coarse, (slight oil show at 1080',) .... 50 to 1050-= 554 

Shale, with hard shells, 890 to 1440= 164 

SS., dark, 10 to 1460 = 154 

Shale, with hard blue flags, 60 to 1500 = 104 

No gas ; no oil ; abandoned without testing. 
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GBOITP IV. 

Wells of the Economy Society at and near Tldiovte^ Lime- 
stone tovyriship^ Warren county. 

NoTE.^The8e reoords were copied firom the company's books, by H. Mar- 
tyn ChaDoe, September, 1877. 

Centre Well, 

February 5, 1872. 

Well month above ooean, . . 1566 

Drive pipe, 48 to 48 = 1618 

T, 28 to 66 = 1490 

Stray, Mt. SS., water at 7', 12 to 78 = 1478 

T, 296 to 873 = 1188 

Red rock, ^ to 876 = 1180 

IstSS., (shelly,) 48 to 424 =1182 

T 29 to 463 = 1108 

2d SS., 18 to 471 = 1085 

T, 69 to 640 = 1016 

8dSS 18 to 668'= 998 

?, pocket, 4 to 662 = 994 

Started at 14 barrels, now doing 5 barrels. 
Mud vein, good oil show at 555', oil show at 544'. Cased 
at 200'. 

Centre Well, No. 1. 

?, 886 to 886 

Ist SS., 81 to 417 

Shells, 55 to 472 

T, 64 to 686 

8dSS., 28 to 669 

?, pocket, 3 to 662' 

Cased at 199'. Started at 5 barrels. Abandoned. 

Centre Well, No. 2. 

1506 

?, 886 to 836' = 1172 

IstSS., (estimated,) 80 to 866' = 1142 

Shells, . 66 to 431' = 1077 

T, 67 to 498 = 1010 

8d SS., 11 to 609 = 999 

?, pocket, 8 to 612 = 996 

Cased at 175'. Started at 1 barrel, torpedoed and brought 
up to 25 barrels, now doing 2 barrels. 
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Centre Well, No. 3. 

?, 841 to 841 

IstSS., *'8ay," 80 to 371 

2d8S., 63 to 424 

?, 78 to 602 

8dSS., 18 to 620 

T, pooket, 6 to 626 

Cased at 176'. Started at 8 baiTels. Abandoned. 

Centre Well, No. i. 

2dSS., ~to600 

?, 68 to 668 

8dSS., 16 to 684 

r, pooket, 4to688 

Cased 196'. Fair sand, no oil. 

Centre Well, No. 6. 

2dSS., — to 627' 

T, 64 to 691 

8d as 16 to 607 

?, pooket, 4 to 611 

Cased 239'. Show of oil. 

Centre Well, No. 6. 

?, 620 to 620 

l8t SS., 25 to 546 

2dSS 67 to 602 

?, 64 to 666 

8dSS., 16 to 682 

T, pooket, 4to686 

Cased 272'. Show of oil. 

Centre Well, No. 7. 

2dSS., — to666 

T 80 to 686 

8dSS., 17 to 652 

T, pocket, 3 to 655 

Cased 254'. Started 2^ barrels. Now abandoned. 

Centre Well, No. 8. 

2dSS., —to 624 

T, 70 to 594 

8dSS., 16 to 609 

T, pooket, • 8 to 612 

Cased 210'. Show of oil. 
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Centre Well, No. 9. 

ad 88., — to 676 

T, 70 to 646 

8dS8., 16to660 

7, pocket, 4to664 

CeTvtre Well, No. 10. 

ad 88., — to 640 

T, 78 to 618 

8dS8.,8ay . 16to684 

Cased 160'. Started at 3 bbls. Now abandoned. 

Centre Well, No. 11. 

1609 
ad 88., —to 402 = 1107 

7, 92 to 404 = 1015 

8d88., 16 to 510= 999 

r, pocket, 4 to 514 r= 995 

Cased at 150'. Mud vein at 500'. Started at 20 bbls. ; 
now doing 3 bbls. 

Centre Well, No. m. 

1501 

2d 88., —to 418 = 1088 

^ T, 75 to 488 = 1018 

8d88., 12 to 500 = 1001 

Cased at 150'. Started at 10 bbls.; now doing 2 bbls. 
Mud vein 492'. 

Centre Well, No. 13. 

2d88., — to449 

7, 72 to 621 

8d88., 14 to 585 

, ?, pocket, 8to588 

Cased at 275'. Started at 12 bbls. Now abandoned. 

Centre Well, No. U. 

1528 
2d8a, . — to448 = 1085 

?, 78 to 516 = 1012 

8d88., 16 to 582= 996 

7, pocket, 6 to 587= 991 

Cased 159'. Started at 12 bbls. ; now doing 1^ bbls. 

3 mi. 
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Centre Well, No. 15. 

2dSS., —to 676 

T, 05 to 640 

8dSS., 14 to 054 

Cased at 242'. Dry hole. South of other wells. 

Centre Wells y Nos. 16 and 17. 

Dry. No record. 

Nos. 16, 17, and 18 were dry, and were N. W. from other 
wells. 

Cerdre Well, No. 18. 

1565 
2dSS., —to 483 = 1082 

T, 05 to 548 = 1017 

3dSS., 15 to 563 = lOOJi 

?, pocket, (dry hole; cased 203',) 1 to 564 = 1001 

Centre Well, No. 19. 

2dSS., —to 469 

T, 76 to 545 

8dSS., 15 to 560 

T, pocket, 1 to 661 

Cased at 200'. Started at 8 bbls. Now abandoned. 

Centre Well, No. 20. 

1637 
2d as., —to 453 = 1034 

T, 70 to 523 = 1014 

8dSS., 16 to 539= 098 

?, pocket, 1 to 540 = 997 

Cased at 189'. Started at 15 bbls. ; now doing 4 bbls. 

Centre Well, No. 21. ''5." 

Aug., 1876. 

Conductor, 18 to 18= 

2dSS., —to 475= 

V, 20 to 495= 

Stray, *'Bay"10', 10 to 505= 

?, 54 to 559= 

SdSS., 19 to 578= 

7, pocket, 3 to 581= 

Near N. E. comer Irvine tract. Cased at 197' and 176'. 
Started at 7 bbls. ; now doing 2^. 
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Centre Well, No, 21. 

Marob, 1876. 

1629 
Drive pipe, 41 to 41 = 1588 

r, 510 to 661 = 1078 

Stray SS., "say" 10 to 501 = 1068 

?, 55 to 616 = 1013 

8d8S., 6 to 622 = 1007 

?, pookot, 25 to 647= 982 

Cased at 251'. Show of oil. 



Centre Well, No, 22. 

Oct., 1876. 

Oondnotor, 18 to 18 

2<iSS., —to 445 

?, 20 to 466 

Stray SS., "say" 10 to 476 

?, 54 to 629 

8dSS., 14 to 543 

?, pocket, 4 to 547 

Cased at 198'. Dry hole. Near Cashing old and new 
wells. 

Centre Well, No. 23. 

Oct., 1876. 

Condactor, 23to23 

2dSS., —to 456 

T, 20 to 476 

Stray SS., "say" 10to486 

T, 62 to 548 

8d SS., good coarse sand, 20to668 

?, pocket, 11 to 579 



Cased at 196'. Dry hole. 



Centre Well, No. U- 

Nov., 1876. 

Conductor, 22to22 

2dSS., —to 479 

?, 6 to 485 

Stray SS., "say 15 to 600 

?, 62 to 562 

«dSa, 20 to 582 
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Cmtre Well, No. 26. 

liiaroh, 1877. 

Condaotor, 28to28 

T, 602 to 615 

84 SS., 15to680 

?, pooket, 18toe48 

Cased. Dry hole. Torpedoed with i gal. glycerine, with 
no benefit. 

Note.— The ** Centre" Wells are all on the south-western part (oomer) of 
Tract 5277. The oil prodaoed by them is muoh darker than the oil from No. 
8 and No. 9, Fisher Lease. 

Dry Hole Well. 

April, 1876. 
South of old field, Warren Road, tract 6205. 

Conductor, 27to27 

?, 508 to 580 

IstSS., 20to660 

Bedrock, "say," 5to555 

?, 85 to 590 

Stray, 80to620 

T, 76 to 695 

Shell, "say," 2toe97 

?, 46 to 748 

Warren Road Well^ No. 1. 

May, 1877. 

Tract5279, 1666 

Conductor, 22 to 22 = 1648 

?, 198 to 220 = 1445 

MtSS., "say," 80 to 250 = 1415 

?, . 810 to 660 = 1106 

Stray, "say," 10 to 570 = 1096 

?, 80 to 650 = 1016 

8d SS., stopped in dark sand, 18 to 668 = 997 

Started at 4 barrels, now doing 2 barrels, torpedoed at 
653' with no benefit. 

Warren Road Well, No. 3. 

August 81, 1877. 

Tract 5279, 1669 

Conductor, 48 to 48 

Just struck ; record not filled ; doing 2 barrels. 
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Warren Road Well^ No. 2. 

July, 1877. 

Tract 6279, 1666 

Conductor, 10 to 10 = 1646 

T, 210 to 220 =r I486 

Hard shell and pebbles, "nay," 26 to 246 = 1410 

7, 806 to 661 = 1104 

Stray, SS., •* say," 10 to 661 = 1094 

T, 84 to 646 =1010 

8dSS., 16 to 661= 994 

First three days' production IJ barrels per day, torpedoed 
with 89 pounds nitro-glycerine with no benefit, now doing 
about 1 barrel. 

Shingle Mill Well. 

South of center of tract 6222, 1422 

r, 166 to 166 = 1256 

IstSS., 8 to 174 = 1248 

? 9 to 188 = 1289 

2dSS., 7 to 190 = 1282 

T, 10 to 200 = 1222 

8dSS., . . 6 to 206 = 1216 

T, red rock, (at 207',) 18 to 219 = 1208 

4th SS., 24 to 248 = 1179 

T, 28 to 271 = 1161 

6th SS., U to 282 = 1140 

?, U7 to 899 = 1028 

Dry. 

. Saw Mill Well, No. 1. 



I 



South of center of tract 6206, 1 m.S. W. of No. 2, 1490 

Conductor, 17 to 17 = 1478 

r, 214 to 281 = 1269 

Ist SS., ^86to267 = 1228 

Bedrock, 6 to 273 = 1217 

SS., 7 to 280 = 1210 

T K) to 290 = 1200 

2dSS., 16 to 806 = 1186 

Soft and hard shell rock, 29 to 884 = 1166 

8dSS., 14 to 848 = 1142 

T, *. 26 to 874 = 1116 

4th SS., "say," 10 to 884 = 1106 

?, 98 to 477 = 1018 

6th SS., 8 to 486 = 1006 

?, 126 to 610= 880 

Soot and gas at 348' ; mud vein at 379'. *' Tubed at 348." 
No oil. 
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Saw Mill Well, No. 2. 

8. ofoenteroftraot5206; do oil, , 1584 

?, 283 to 283 = 1261 

IstSS 20 to 303 = 1231 

?, 85 to 338 = 1196 

2dSS., 14 to 352 = 1182 

?, 16 to 3(57 = 1167 

3dSS., 12 to 379 = 1155 

T, 6 to 385 = 1149 

4tbSS., 9 to 394 = 1140 

? 34 to 428 = 1106 

6th SS., 32 to 460 = 1074 

?, 60 to 520 = 1014 

Pobble shell, say, 2 to 522 = 1012 

?, 84 to 556= 978 



• 



Jay Buck Well, No. 1. 

^ February, 1871. 

T, 340 to 340 

1st SS., 20 to 360 

?, 42 to 402 

2dSS., 8 to 410 

?, 60 to 460 

3dSS., 10 to 470 

?, ' 90 to 560 

4th SS., mud vein at 465', 6 to 565 

?, 135 to 700 

Jay Buck Well, No, 2, {center of tract 6205. ) 

?, 260 to 260 

1st SS., 10 to 270 

?, 305 to 675 

2dSS., 6 to 581 

?, 17 to 598 

8d SS., mud vein at 620', 25 to 623 

?, 92 to 716 

Hemlock Well, {east part tract 6277. ) 

T, 184 to 184 

1st SS., 16 to 200 

?, 34 to 234 

2d SS., 19 to 255 

T, 80 to 335 

Shell and pebbles, (say) 3 to 338 

?, 162 to 500 

Red rock, (say) 5 to 605 

No oil. 
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Stone Well. 

?, 120 to 120 

2dSS., 12 to 133 

?, 12 to 144 

Stray SS., 8 to 162 

?, 67 to 209 

3d SS., b68t sand at 210', 12 to 221 

?, pocket, 8to229 

MerJcle^ Moore & Co. Well, 

r, 316 to 316 

Red rock, "say" StoSSO 

?, 40 to 860 

1st SS., "say" 20 to 380 

?, 74 to 454 

2dSS., "say" 15 to 469 

?, 63 to 532 

M SS., mud veins at 636' and 546', 19 to 561 

Good Will Well. 

Juno, 1868. 

Oonducstor, 22 to 22 

?, 238 to 260 

Stray SS., 10 to 270 

?, 42 to 312 

2dSS., (seed bag,) 18 to 330 

?, 79 to 409 

3dSS., (436?,) 17 to 420 

?, 4 to 430 

Mud vein at 426'. 

Good Luck Well. 

Conductor, 19 to 19 

? 418 to 437 

1st SS., 13 to 450 

?, Ill to 661 

2dSS., 15 to 676 

?, 70 to 652 

3dSS., 18 to 670 

?, 4 to 674 

Wells on the Fisher Lease, 
Well A. Fisher Lease. 

Conductor, . . . . 24 to 24 

?, ( 1st, 2d, and stray SS. irregular ; only shelly,) . . . 460 to 474 

8dSS., 14 to 488 

?, 17 to 605 

Dry ; torpedoed, no oil show. 
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WeU No, 8. Fisher Lease. 

1529 

?, 281 to 281 = 1248 

iBtSS., 19 to 800 = 1229 

?, 68 to 863 = 1166 

2dSS., 17 to 880 = 1149 

T, 180 to 510 = 1010 

8dSS., ("say,") 16 to 686= 904 

?, 2to537=992 

Well No. 9, '' B:' Fisher Lease. 

1566 

?, 825 to 825 = 1280 

latSS., "say," 20 to 846 = 1210 

?, oased at 847', 55to400 = 1165 

2dSS., 18 to 418 = 1142 

?, 48 to 456 = 1000 

Stray, "say," 10 to 466 = 1089 

?, 80 to 646 = 1009 

8dSS., 25 to 571= 984 

?, 6 to 576= 979 

NoTB.^^0. S Well was a large well, probably 100 barrels, now doing 8 or 
10 barrels. Drilled about 1870. Well No. 9, " ^," drilled about 1872, started 
very small, but after patting on large gas pumps oame up to a 10 to 15 barrel 
well, now doing 8 or 10 barrels. These wells pump green oiL 

Well No. 10. Fishei' Lease. 

Drive pipe, 19 to 19 

?, 808 to 327 

IstSS., 11 to 388 

?, 77 to 415 

2dSS., . 15 to 430 

?, 125 to 655 

3d 88., "say," 16 to 571 

?, 4 to 575 

Well No. 11. Fisher Lease. 

r, 262 to 262 

1st 88., 16 to 278 

T, 77 to 855 

2d 88., 9to864 

?, 70 to 484 

8tray88., 6to440 

T 62 to 602 

8d88 14 to 516 

r, 1 to 517 
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WeU No. 12, " a." Fisher Lease. 

2dSS., . . . — to 868 

t, 47 to 410 

Stray SS., 20to480 

T, 78 to 608 

8d SS., mad veins at 612' and 528', 24to682 

?, 4 to 686 

Well No. 15. Fisher Lease. 

r, (oondaotor 22',) 180 to 180 

IfltSS., 20 to 200 

?, , 71 to 271 

2dSS., 16 to 287 

?, 80 to 826 

8dSS 16 to 341 

?, 79 to 420 

4th SS., mad veins at 424' and 485', 24to444 

?, 8 to 462 

Well No. 11, " A" Fisher Lease. 

?, 820 to 820 

1st Sa, 16 to 886 

?, 87to872 

2d8S., 26 to 897 

?, 88 to 480 

8dSS., 20 to 500 

r, 8 to 608 

Well No. 4^. 

Jane, 1868. 

T, oondaotor 88', 260to260 

IstSS., 20 to 280 

?, 126 to 405 

2dSS., 10 to 416 

?, 76 to 491 

8dSS., 16 to 606 

?, 14 to 520 

Mud vein at 493', 499' and 504'. Seed bag at 405'. 
Tubed to 504'. 

Well No. ^ "5." 

?, 190 to 190 

IstSS., 20 to 210 

?, 816 to 626 

2dSa, 86 to 660 

T, 20 to 680 

Stray 8d SS., mad vein at 690', 16 to 596 

?, 76 to 672 

4th SS., mad veins at 674' and 680', 18 to 690 

?, 7to6»7 



I 
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Well No. i, "a" 

T, 80 to 80 

IstSS., 20 to 100 

?, 248 to 348 

2dSS., 10to858 

?, 78 to 431 

8dSS., 19 to 450 

?, 40 to 490 

Stray SS., mud vein at 495', 10 to 500 

?, . 76 to 676 

5th SS., large pebble mud vein at 579' and 586', 17 to 593 

?, 7to600 



Well No. 5, "5." 

T, 270 to 270 

IstSS., "say," 20to290 

T, 133 to 423 

2dSS., 11 to 434 

?, 81 to 515 

8dSS., large pebble at 537', 80 to 545 

?, 3 to 548 



Cased at 312i'. 



Well No, 7, '' a." 



?, 278 to 278 

l8t SS., 32 to 310 

?, hard shell and 2d SS., 200 to 510 

8dSS., 30 to 540 

T, 8 to 548 

The record of the " hard shell " and 2d SS. in this well is 
exactly like that of Well No. y^**'5," so that it was not 
copied throughout. 

Well No. m, '*i?." 

T, 812 to 812 

IstSS., "say," 20 to 332 

?, 6210 304 

2dSS., 16 to 410 

?, 30 to 440 

Stray, "saj'," 10 to 460 

?, 90 to 540 

3d SS., soot at 555', 22 to 562 

T, 6 to 568 

Cased at 348'. 
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Well No, 13, ''By 

r, Condaotor, 16' 280 to 280 

iBtSS., «*flay" 20to300 

T, 108 to 406 

2dSS., 14 to 420 

?, 88 to 608 

8dSS., 23to531 

?, 8to684 

Cased at 298'. 

Well No. U. 

Biay 27, 1889. 

Conductor, 16 to 16 

Slate, )9 to 86 

SS., 25 to 60 

Slate and aoapstone, 822 to 882 

2dSS., 24 to 400 

Boapstone, 84 to 440 

8d SS.. mud vein at 444', 14 to 454 

Soapstone. . . 78 to 632 

4th SS., pebble from 640 to 660', 18 to 660 

Soapstone, 7to657 

Cased at 480'. 

Well No. 6, '*a A 51" 

December, 1868. 

?, Conductor, 26', 165 to 166 

IstSS., 10 to 176 

?, 137 to 812 

2dSS., 18 to 330 

?, 78 to 408 

8dSS., . . 28to431 



Well No. 11 ''5." 

Conductor, 12 to 12 

T, 268 to 280 

iBtSS., 80 to 310 

?, 62 to 372 

Hardshell, "say" 3 to 375 

., •••••••••.••.•■..•..■■■'' •'^' »*•*• 

2d8S., 10 to 432 

?, 80 to 612 

3d SS., mud veins at dlO' and 622', 24to636 

?, 7 to 648 
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WeU No. 16, "A" 
? eo to 60 

l8tSS., "flay" 20to80 

t, 814 to 894 

2dSS., 16 to 410 

T, . 48 to 468 

8d SSm stray— mud vein, 467% 16 to 468 

?, 76 to 644 

4th SS., mud vein at 648' and 668', 14 to 668 

?, 16 to 674 

WeU No. 16, ''B.'' 

7, Conductor, 22', 60 to 60 

iBtSS., "say" 20to80 

?, 288 to 868 

2d8S., 8 to 871 

?, 66 to 426 

8d SS., stray, 16to441 

?, 18 to 464 

4tli SS., 12 to 466 

T, 84 to 660 

6th SS., mud veins, 661' and 668', 16 to 666 

r, 7 to 678 

Wells at or near Dunnes Run. 
Well {new) A, Dunn Farm. 

Conduotor, 16 to 16 

?, 108 to 118 

IstSS., 12 to 180 

r, 20 to 160 

2dSS., 28 to 178 

T, 88 to 216 

8dSS., 13 to 229 

?, 77 to 306 

4th SS., mud vein at 816', 13 to 819 

r, 7 to 826 

Well {new) B, Stroup Farm. 

T, Conductor, 18', 128 to 128 

Ist SS., 40 to 168 

T, 143 to 811 

2dSa, 8to819 

?, 19 to 388 

8dSS., 6 to 344 

?, 101 to 446 

4th SS., (1st SS.,) mud veins at 464' and 462', 26 to 470 

r, 82 to 602 
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5th SS., mud veins at 507' 10 to 512 

?, 82 to 644 

6th SS., (2d SS.0 mad veins at 548' 10to554 

?, . . . 80 to 684 

7thSS., (8dSS.,)mudvehiRat 685'and642S 18to652 

?, "nooil topay," 2to654 

Well ud, {on branch qf Dunnes Run.) 

1179 
r, 184tol84=W6 

2d8S., 16to200 = 979 

T, 81to281 = 948 

8d SS., mud vehi at 289', 12 to 248 = 986 

r, pooket, lto244s=r985 

Started at 7 bbls. Now pumping about 3 bbls. Black 
oil. 

Well ^, (riear pvmping Well A.) 

June 26, 1871. 

1202 

? .128 to 128 = 1079 

IstSS., . . . : 11 to 134 = 1068 

?, 85 to 169 = 1088 

2dSS 11 to 180 = 1022 

?, 77to257=945 

8d SS., no oil, mnd vein at 267', 12to269=988 

?, 5 to 274= 928 

Well No. i, Dunn Farm. 

1159 
?, 126 to 126 = 1088 

2dSS., 8 to 184 = 1025 

?, 80 to 214= 945 

SdSS., 11 to 225= 984 

?, 8 to 228= 981 

Dry. 

Well No. ^, Dunn Farm. 

1164 
T, . . . 124 to 124 = 1040 

2dSS., 16 to 140 = 1024 

7, 86to226=988 

8d8S., 12to288=926 

T, 4to242=922 

Dry. 
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Well ''P," (near Tipton's land.) 

Jane 14, 1871. 

7, 169 to 169 

IstSS., "extra,»' 11 to 180 

?, 280 to 460 

iBt SS., 14 to 480 

?, 40 to 520 

Stray, 6 to 620 

?, 86 to 662 

2d SS., 12 to 674 

?, . 77 to 651 

8d SS., mud vein 666', 19 to 672 

?, 8 to 676 

WeU "i?." 

?, 470 to 470 

l8t SS., 21 to 497 

?, 79 to 670 

2dSS., 14 10 690 

?, 74 to 664 

3d SS., 18 to G82 

?, 6 to 688 

Well "5;" {fippositenew ''A'' well.) 

?, 108 to 108 

Ist SS., 12 to 120 

?, 90 to 210 

2dSS., C to 216 

?, 79 to 295 

3dSS., 12 to 307 

?, 8 to 310 

Well "7!" 

?, 184 to 184 

2d SS., 16 to 200 

?, 82 to 232 

3d£S., 12 to 244 

?, 4 to 248 

Well "0," {abone SwaggerV s) up run. 

?, * 148 to 148 

l8t SS., 16 to 164 

? 42 to 200 

2dSS., . 11 to 217 

r, 38 to 255 

Stray, 8 to 263 

?, 76 to 339 

3d SS , mud vein at 345', 12 to 351 

?, 5 to 356 
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WeU ''C," Swaggert Farm. 

Ist 89., — to460 

?, 62 to 512 

2dSS., 10 to 622 

?, 82 to 654 

Stray, 10 to 664 

r, 80to644 

8d SS., mud vein at 660', 16 to 660 

?, 6to666 / 

Well "(?," {on hillside at rock.) 

?, 271 to 271 

l8t SS., 16 to 286 

?, : 114 to 400 

Hardshell, "nay" 8 to 403 

?, 68 to 461 

8dSS., (lO' soft sand,) 26 to 486 

Well "jy,'' {Stroup Bun.) 

Oondaotor, . . . .' 18 to 13 

?, 148 to 161 

2dSS., 19 to 180 

?, 78 to 263 

8dSS., 16 to 269 

?, 4 to 273 

Cased at 106'. 

WeU "/," {back of Dunn Farm.) 

February, 1871. 

?, 202 to 202 

l8t SS., 16 to 217 

?, 28 to 240 

Stray, 10 to 250 

?, 47 to 297 

2dSS., 8 to 305 

?, 74 to 379 

8d SS., mud vein 3861', 20 to 399 

?, 4 to 403 

Well ''K.'' 

?, 102 to 102 

1st SS., 20 to 122 

r, 42 to 164 

MSS., 8 to 172 

?, water 190*, dry oreyice 216', 166 to 327 

8dSS., 27 to 354 

?, 6 to 860 
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WeU "ii," {HuTvter Bun.) 

T, W to W 

iBtSS., "say" 16 to 105 

r, 46 to 160 

2d 88., 16 to 166 

?, ••Bay" 80tol96 

Bedrock, ««8By»* 5 to 200 

r, hard BheU at 202', 84to284 

8d 88., mud vein at 200', 0to208 

?, 8 to 296 

WeU ai Log-House^ on river. 

Conductor, 81 to 81 

?, 29 to 60 

2d 88., ««8ay»» 16 to 76 

?, 49 to 124 

8dSS., 81 to 166 

r, 8 to 168 

WeU No. i, *'i)," {Swaggert Farm t) 

T, 626to628 

2d 88., "say" 10 to 686 

?, Aard «A«M at 696', 180 to 666 

8d 88., mud yelDfl at 670^ and 680'. 16to681 

?, 8to684 
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GROUP V. 

Wells in South West Township^ and in Eldred townships 

Warren County, 

The following records of tho Woodland Oil Company wells were furnished 
by Mr. A. B. Howland, General Manager: 

Woodland Welly No. 1. 

Finished November 20, 1878. 

On N. W. oor. Tract No. 234, South- West Township, Warren county. 

Well mouth above *cean, in feet, 15 IS 

Drive pipe, 63 to 63 = 1450 

Interval, 67 to 130 =1383 

Mountain sand, 16 to 145 = 1368 

Slate, cased at 239', 225 to 870 = 1148 

1st sand, gray, 8 to 378 = 1185 

Slate. 124 to 502 = 1011 

2d sand, gray, 12 to 514 = M9 

SUte, 81 to 595= 918 

3d sand, 40 to 635 = 878 

Slate to bottom, 21 to 656 = 857 

Strong smell of oil at 620. 
No red rock, no oil, no water, very little gas. 
On drawing casing after standing about a week about i 
barrel of good green oil was dipped from the well. 

Woodland Well No. 2. 

Finished March 5, 1879. 

On Tract No. 235, (hear center of west line,) South- West Township, War- 
ren county. 

Well mouth at>ove ocean, in feet, . . 1598 

Conductor, to rock, 8to 8= 1590 

Hard bowlder, 37 to 45 =1553 

Slate, 135 to 180 =1418 

Mountain SS 40 to 220 =1378 

Slate, cased at 297', 226 to 446 =1152 

Istsand, . . 19 to 465 ^1133 

Slate, (shen at 468',) 112 to 577 = 1021 

2d sand S., (merely 2 sheUs,) 8 to 585 =1013 

Slate, 88ito673i= 924^ 

8d sand S., 89^ to 713 = 885 

Slate to bottom, 16 to 728 = 870 

No gas, a little salt water. About f of a barrel of oil 
4 IIII. 
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(green) came in at about 678' or 679'. A quart glycerine 
torpedo exploded in it March 11. Top of torpedo at 678 
feet. It had no effect noticeable on the rock or in the well. 

Woodland Well, No. 3. 

Finished April 28, 1870. 

On Tract No. 199, (near oenter of west line,) South- West Township, War- 
ren county. 

Weil mouth above ocean, in feet, . . 1^65 

Drive pix>e, . . . . 52 to 52 = 1418 

Slate. Ac, (mixed sand, slate, and shells,) . 68 to 120 = 1345 

Mountain sand, 128 to 248 = 1222 

Slate, cased at 262J', 127 to 370 = 1095 

1st sands., (mostly shells,) 20 to 890 = 1075 

Slate, 100 to 490= 975 

2d sand S., 18 to 508 = 962 

Slate, . . 86 to 689= 876 

8d sand S., (streak ofslate from 612 to 621,) 43 to 682= 833 

Slate to bottom, 15 to 647 = 818 

No gas, no water, a little oil, but not enough to be worth 
saving. 

Woodland Well, No, 4. 

Finished to 814 feet, May 30, 1879. 

On north part of Tract No. 196, South- West Township, Warren county. 60 
rods from north line, 90 rods from east line. 

Well mouth above ocean, in feet, 1689 

Drive pipe, 44 to 44 = 1645 

Slate and shale, 237 to 281 = 1408 

Mountain sand, 19 to 300 = 1389 

Slate, cased at 307, 224 to 524 = 1 165 

Ist sand S , (shells,) hardly noticeable, 2 to 526 = 1163 

Slate, 144 to 670 = 1019 

2d sand S., mostly shells, 19 to 689 =i 1000 

Slate, 72 to 761 = 928 

3d sand S.. 43 to 804 = 885 

Slate, black, •. ... 116 to 920 = 769 

Slate or shale, red shade, 100 to 1020 = 669 

Shale, bluish, 160 to 1170 = 619 

Shale, r«d, 24 to 1194 = 495 

Shalo, bluish ; red streaks, 356 to 1550 = 189 

First Stopped drilling at 814' with no gas. no salt water, 
no oil, except a slight show in the bottom of 8d sand. The 
third sand was soft and easily drilled all through. 

Afterwards drilled down to 1550'. Driller reported streaks 
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of reddish shade all the way from 920' to bottom. N o regu- 
lar blue or black slate in this interval, and nothing but soft 
shales below 1194'. 

Wood i& Stewart Well. 

1878. 

On Wales farm, South- West township, Warren oonnty. About 3^ miles N. 
N. E. of Enterprise. Authority, Wm. Wood. 

Well mouth ubove ooean, in feet. 

?, 590toC90 = 

IstSS., 80to620 = 

?, 170 to 790 = 

2d SS., 20 to 810 = 

Slate, 10 to 820 = 

SS., 6 to 8:6 = 

Slate, 24 to 860 = 

Production at first, about 2 barrels x)er day. No red rock 
reported in the well. 

The same, as reported by Lem. Siggins, oontraotor. 

r, 510 to 610 = 

IstSS., 80to640 = 

?, "no 2d sand," 260 to 790 = 

8d SS., 80to820 = 

Slate, 30to860 = 

About 3' of pale red between the 1st and 3d SS., true 
place of it not remembered. 

Brown & Siggins Well, 

May and June, 1878. 

Anderson farm, South- West township, Warren county, 3J miles N. N. E. of 
Enterprise. Authority, L. Siggins, oontraotor, <feo. Reoord compiled from 
notes on packages of sand pum pings. 

Well mouth above ooean, in feet. 
Conductor. 

T, (Spec. No. 1,) 17Stol73 

Mountain SS, (Spec No. 2.) . 26 to 198 

T, . . 87 to 236 

Shell, (Spec. No. 3,) lto236 

Shelly slate, 110 to 346 

Shell, (Spec. No. 4,) 17 to 847 

Shelly, ... 43 to 390 

Bedrock, (Spec No. 5 at 400' ) 16 to 406 

SheAy, ... 20 to 426 

IstSS., A, % (Spec. No. 6 at 430',) 12 to 437 

Slate, > 6 to 442 

lat SS., B, ^ (Spec No. 7 at 446',) 10 to 462 
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?, (Spec. No. 8,) 198to650 

8dSS., J Spec. No. 9at655',/ 24toff74 

' < Spec. No. 10 at G70', > 

Slate, (Spec No. 11 at 680',) 5 to 679 

Pebble slate and sand mixed, (Speo. No. 12,) 41 to 720 

Soft slate, (Spec. No. 18,) 20 to 740 

Cased at 225. Production 1^ barrels. 

Wh7te Well, 

1880. 

On Cutler farm near the center of tract No. €7, Eldred township, Warren 
oounty. Authority, J. H. Diokson, (Oct. 15, 1880.) 

Well mouth above ooean, in feet, (bar,) 1610 

?, 194 to 194 = 1416 

IstSS., . . . : 60 to 244 = 1866 

?, 66 to 300 = 1310 

2dSS., 25to825=J285 

?, 60 to 385 = 1226 

' 6 gray, . 
5 white, good, 
7 gray, ooarso, > 30 to 415 = 1196 



SdSS., 



;:1 



7 white, 
L6 r, . 



Oil came in about 8' from top 3d sand. Well pumped 
(without a torpedo) about 1 barrel of oil with 10 barrels of 
salt water per day. 

*'Oil 47° gravity and about as dark as Pleasantville oil." 

Ackerman Well, 

1865-6. 

On Tract No. 97, Eldred township, Warren county, about 10 rods south of 
north line of tract, and about 4 rods east of Spring Creek road. Authority, 
A. L. Ackerman, per A. B. Howland. 

Well mouth above ooean, in feet, 1673 

Drive pipe, 18 to 18 = 1655 

?, 89 to 107 = 1506 

SS., gray, 4 to HI = 1562 

Slate, 69 to 180 ^ 1498 

8S. streak, 5 to 18;") = 1488 

Slate, hard grit and soapstone, 17 to 202 = 1471 

SS., hard, broke bit badly, 11 to 213 = 1460. 

SS., hard slate and soapstone in layers of 5 to 10 ft., (consid- 
erable gas at 363 ft.,) 221 to 434 =7 1239 

SS., very hard on top, (large gas vein,) 43 to 477 = 1196 

Soapstone to bottom, 4 to 481 = 1192 

*'The show of oil being good, the well was tubed and 
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tested. Tho pressure of gas was so great that everything 
broke, and the well was left to blow gas for several months, 
making a roaring like tlie blowing of steam from a boiler. 
Three crevices of about one foot each were reported between 
303 and 330 ft., and three others at 437', 445' and 447'," 
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Wells in Venango County. 
Comer Well. 

May, 1877 ? 

On farm of S. Q. Brown, on the Titusville and PleasantviUe plank road, at 
thu head of MoGee run. Oil Creek township, Venango county. A short dis- 
tance from Watson well, Henderson farm. Authority, T. McLaughlin, con- 
traotor. 

Well mouth above ocean, in feet, about •....*. 1510 

Conductor. 
SS. 

Sandy shale to 250 to 250 = 

Mountain sand, 20 i to 270 — 

Slate, 200 to 470 = 

1st sand, 40 i: to 510 = 

Slate, 00 to600 = 

2d sand, 20 t to 620 = 

Slate, 135 to 755 = 

8d sand, gray and poor, .^ 20 i: to 775 = 

Slate, 127 to 902 = 



Unproductive. 



Watson Well. 

18777 



• 



On the D. W. Henderson fa^m, (adjcininj? S. Q. Brown's,) Oil Creek town- 
ship, Venango county. Authority, L. Siggins, contractor. 

Well mouth above ocean, in feet — 

Conductor, 28 to 28 = 

Surface sand, 65 to 93 = 

Slate, 90 to 183 = 

Mountain sand, . . 100 to 283 = 

Slate and shells, (cased at 300',) 217 to 500 = 

Bedrock, 25 to 525 = 
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Slate and shells, hard, 158 to ©78 = 

1st sand. l^to e96 = 

Slate. 89to 785 = 

2d sand, . . 10 to 796 = 

Slate and shells, 205 to 1000 = 

This well produced some oil from the second Sand, color 
dark green; gravity 48°. The drilling below the second 
sand was so homogeneous that the diillera claimed to have 
found no third sand. 

Watso7i Well. 

Deoember, 1877. 

On the Caleb 8h reeve farm, Oil Creek township, Venango county, 2 miles 
west of Pleaaantville. Authority, L. Siggins, contractor. 

Well mouth above ocean, in feet, — 

?, 180 to 180 = 

Mountain sand, 65 to 245 = 

r, (cased at 295',) 880 to 625 = 

Istsand, (considerable gas,) 35 to 660 = 

T, 96 to 756 = 

2d sand, (a little salt ^vater, ) 20 to 776 = 

T, 77 to 858 = 

Bed shale, 4 to 857 = 

7, 80 to 887 = 

8d sand, good, but no oil, 8 to 895 = 

Slate, black, ... 65to960 = 

Unproductive. 

Dalzell Well, No, S. 

1870. 

On Hebert tract, in borough of Pleasantville. After having produced black 
oil for some time, this well was deepened with the following results. Au- 
thority, L. L. Benedict. 

Well mouth above ocean, in feet, about 1660 

7, to top of 4th sand, 864to864 = 

4th sand, (Pleasantville black oil rock,) 14 to 878 = 

Slate, 27to905 = 

5th sand, (equivalent of Oil Creek 3d SS.,) 18 to 923 = 

Slate, 15 to 938 = 

Slate and shells, 90 to 1028 = 

Bed shale, 16 to 1044 = 

No oil obtained below the 4th sand. 
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Wesley Well. 

1877. 

E. S. Proaser farm, 2 miles north-east of Pleasantville, near Cattaraugus 
school-house. Authority, W. Wesley. 

Conductor, 12 to 12 = 

Slate, 108 to 120 = 

Mt Sa., 46 to 165 = 

Slate, 140 to 305 = 

Slate, red, 16 to 320 = 

1st SS., gas and salt water, 20to340 = 

Slate, 100 to 530 = 

Slate, red, 20to550 = 

2dSS.,A. 20 to 670 = 

Slate, 30to600 = 

2dSS.,B 20 to 620 = 

SUte, 144 to 764 = 

Flint shell, dose and hard, 6 to 770 = 

Slate, soft and muddy, no sand, 15 to 786 = 

Shell, hard and fine, 6 to 791 = 

Slate, 21 to 812 = 

8dSS., 15 to 827 = 

Slate, soft, uo red, 58to885 = 

Drilled dry. Cased at 342'. Gas in last SS. and show of 
green oil. No black oil seen. Torpedoed, without effect. 
Unproductive. 

The following partial records ot a number of wells in the 
Octave District, in Cherry Tree township, Venango county, 
about two and a half miles south of Titusville, were kindly 
furnished by Mr. O. D. Wickham. 
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Elevation of Wells in the Octave District near Titwsmlle. 

By Arthur Hale, 1876. 

Stewart, No. 2, Robinson lorm, 152S 

3, " 1495 

" 1, *« 1484 

Barnsdale, «» 1601 

Beecher well, opposite side of i:oad, 1550 

Stewart, No. 2, Thompson farm, 1496 

Lady Gibson, «« 1473 

Strauss, N. of «♦ 1513 

Smith & Petlit. «• 15(58 

McLaughlin, Curry farm, ? 1577 

Fox, " 1591 

King, No. 2, Symmes, 15GG 

Sharaburg, No. 1, *' .• . . . 1558 

*« 2, " 1565 

King, No. 1, " 1583 

Burtis, No. 1, Lamb farm, 1605 

Octave <fe Burtis, ** 1626 

Wood, Irvin«kCo., " 1619 

Imel <fe Hoffman, No. 2, *♦ ? 1616 

Imei <& Hoffman, No. 1. 

Shamburg, No. 1, Hamilton farm, 1585 

" 2, '* ? 1616 

GUmore, No. 1, " ? 1573 

2, " ? 1670 

Pierce A Co., 1577 

Jonathan Watson, (south of do.,) 1597 

Octavo, No. 7, Hyde farm, .• . . 1672 

6, " 1651 

" 1, " 1624 

"2, " 1619 

*• 3, " 1613 

4, Purtell, 1686 

*• 3, 1629 

" 6, 1646 

" 7, 1614 

Toby, No. 1, Abbott & O'Haro farm, 1615 

2, 1617 

" 3, 1613 

" 4, 1623 

•» 5, 1617 

" 6, 1C27 

B. T., No. 1 well, near Toby, No. 1, 1620 

Purtell, No. 1, 1648 

" 2, 1640 

*' 8, 1654 

Bannister, 1642 

Gilmore, No. 4, Sloan farm, 1561 

" 1, 1641 

McGill, No. 2, 1675 
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"Sdaand, A," ... 2210036 = 



Harsh Well iVb. i. 

October, 1877. 

On Minor & Schreiber tract, Allegheny township, Venango county, near 
Dawson Center on Pithoie creek. Authority, record and spedinens furnished 
to the survey by Samuel Harsh, owner of well. 

Well mouth above ocean, in feet. 

Conductor, 9 to 9 = 

Shale, yellowish, 46 to 55 = 

Mud rock or soapstone, 55 to 110 = 

8S., deep yellow ; •* Mountain sand,'* 60 to 170 = 

Slate and shale, dark, 138 to 303 = 

8S., gray, "Istsand," 15 to 323 = 

Slate, dark, • 211 to 534 = 

SS., . . . o , ^ 

Slateandshells,8', S**2dsand," 28to557 = 

SS.« If 

Slate, 57 to 614 = 

SS., coarse, gray, pebbly, some lime, ' 

(Spec No. 1 at 614,) . 
SS., greenish, gray, fine, soft, (Spec. 

No. 2 at 616,) . . . 
SS., greenish, gray, tine, soft, (Spec. 

No. 3 at 620.) 
SS., gray, fine, hard, fiaky, (Spec. 

No. 4 at 624,) 
SS., gray, fine, hard, flaky, (Spec. 

No. Sat C35,) 

Slate and sl^le, S3 to 669 = 

SS., fine, dark gray, (Spea No. 6 at ^ 

669,) . . .... 

8S., fine, hard, rusty, (Spea No. 7 at 

672,) . . 
SS., fine, greenish-gray, soft, (Spec. 

No. 8 at 673,) 

Slate, light color, 2 to 675 = 

Bed aandy ahaUy (Spec. No. 9 at 676,) 2to677 = 

SS., fine, dark gray, (Spec. No. 10 at ' 

678,) 

SS., fine, yellowish, rusty, (Spec. No. 

11 at 679,) 

SS., very fine, white, (Spec. No. 12 

at 680,) 
SS., very fine, white, (Spec. No. 13 at 

632,) ... ... 

SS., very fine, white, (Spec. No. 14 at 

683,) .... 

SS., fine, yellow gray, soft, (Spec. No. 

15, at 683,) 
SS., tine, yellow gray, soft, (Spec. No. 

16, at 690,) 



3d sand, B,*' 



4 to 673 = 



"3d Sand, C," ... 18 to 695 = 
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nil. 69 



( 17 to 775 = 



Slate, dark, 68 to 758 = 

SS., fine, greenish gray, soft, (Speo« ' 

No. 17 at 767,; 
8S., fine, blolsh gray, soft, (Spec No. 

18,775,) 

SS., pebbly, dark gray, (Spec No. 19 ^ 

at 778,) . . . , 

SS., yellow, rusty, medium, (Spec. I ,.4thSand 8 to 78a- 

No.20at780,) ... . > 4tn aana, 8to783 = 

SS., pebble, and slate, (Spea No. 21 

at782,) 
Slate, bluish, (Speo. No. 22 at 788.) ) 

II K t« 41 28 " 806,) i 

SS., dark, greenish-gray, hard, (Spec 

No. 24 at 823,) 
SS., dark, greenish -gray, slaty 
(Spec No. 25 at 826,) . . .' 
SS., ooarse and pebbly, . . 
Slate, dark and bluish, to bottom, 19 to 850 = 

Drilled dry. Cased n t 328'. Unproductive. Gas sufii 
cient to ignite from the lamp in the derrick. 



88 to 821 = 



► »' 5th Sand," 



10 to an = 



Lmdeii Well, No, 1, 

May, 1877. 

On S. Q. Brown *s " McKissock farm ** tract. No. 166, Com planter township, 
Venango county, about 1^ miles east south-east from Pithole City, commeno- 
ing at the entrance of the old coal bank- Authority, records and specimens 
furnished by Samuel Harsh, owner of well. 

Well mouth above ocean, in leet, 1589 

Conductor, 8to 8 = 1581* 

r, 158 to 161 = 1428' 

Mountain sand, 92 to 253 = 1886' 

T, .... 182 to 885 = 1204' 

1st sand, gray and slaty, (Spec. No. 1 at 897',) 20 to 405 = 1184' 

Slate and gray sand shells, (Spec. No. "^ 

2 at 420',) . 

Sand shells, gray, (Spea No. 3 at 

424'.) 
Sandy slate, dark, (Spec. No. 4 at . 215 to 620 = 969 

440 , ) . . . , . 

Sandy slate, dark, (Spec No. 5 at 

582',) . . . 
Sand sbelh), gray, (Spec. No. 6 at 

601',) ... 

2d sand, gray and slaty, (Spea No. 7 at — ,) 40 to 660 = 929 

Slate, (Speo. No. 8 at 685',) 48 to 708 = 886 
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► "3d 88., A," 



SS., gray, very ttno, (Spec. No. 9 at 'j 

703',) . . 

SS., dark gray, some lime^ (Spec. No. 

10 at 707',) ... 
SS., white, very fine, (Spec No. 11 

at70J',) 
SS., white, very tine, (Spec No. 12 

at 711',) .... 

SS., white, very fine, (Spec No. 13 

at 713',) 

SS., white, very fine, (Spec No. 14 

at 721',) 

Sandy shale, 

8S., yellow, modium grain, " 3d SS., B," (Spec No. 15 at 754',) 

Slate, dark, (Spec No. 10 at 704',) ^ 
SS., dark gray, (Spec No. 17 at 768',) i 
SS , yellowish, very line, (Spec No. ! «t3^j[ gg q i» 
18 at 772',) ^ .,,.... 

8.S., white, very fine, (Spec No. 19 at 

7a5',) 

Slate, blue, (Spec No. 20 at 798',) . 
Slate and shells, (Speo. No. 21 at 819',) 
Shells, greenish-gray, (Spec No.' 22 

at odij ,) ... 

Slaty shell, mioaceoas, (Spec No. 23 

at 800',) 

Slate, (Spec No 24 at 867',) 
Sandy slate, (Spec No. 25 at 870',) . 
Sandy slate, micaceous, (Spec. No. 26 

at 873',) .... 

Slate and shells, (S.»ec No. 27 at 877',) 
SS., yellow, rather fine, (Spec No. 28 at 878',) "4th SS.," 
Slate, gritty, (Spec. No. 29 at 882',) . 
State, gritty, (Spec. No. 30 at 889',) . 
Slate, (Spec. No. 31 at 892',) 
Sand shells, dark, (Spec No. 32 at 

894',) 
Sand shells, gray, (Spec No. 33 at 

897',) . . . . 
Slate, gray, (Spec. No. 31 ni 901',) . 
Sla:e, darker, (Spec No. 3o at 909,) . 
SS., pebbles and slate, (Spec. No. 36 at 916',) "5th SS.," . . 
Slate, (Spec No. 37 at 924',) 

Drilled dry. Unprodiu^tivo. 



22 to 725 =r 864' 



29 to 754 — 


835' 


10 to 764 = 


825' 


4 to 768 = 


821' 


17 to 785 = 


804' 



\ 92 to 877= 712* 



1 to 878= 711' 



> 



36 to 914= 675' 



2 to 916 
8to924 



678' 
665' 



Hilton Bros, Well. 

Spring of 1877. 

Pitholo crook, 1 niilo from river. Nicholls <fe Krotzer, contractors. Au- 
thority, Johi) Nicholls. 
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Casing, shutting off all water, 125 to 125 

?, 69 to 194 

latSS., red in streaks, 88 to 232 

?, (some ohoooiate rook,) 4C to 278 

2d 8S., gray, 16, . 

White, 5, . . S 24 to 302 

Best sand, 4, ) 
?, 14 to 316 

Show of oil in 1st SS. at 202 feet, six inch crevice and oil 
at 298 feet. Production small. 

Buckhorn Well. 

McCalmont farm, IJ m. from Allegheny river and on Culbertson run. First 
well drilled on the farm. Authority, L. B. Dykins. 

Well mouth above ocean, in feet. 

?, 80 to 80 

1st SS., 60 to 140 

?, 195 to 385 

2dSS., . . . . 13 to 348 

?, some red rock here, . 67 to 415 

8d, (6' of red sand in center,) 86 to 461 

Natural production about 1 barrel per day. 

Btdternvt Wdl. 

On Culbertson run near its mouth and Just above the new highway bridge. 
Authority, L. B. Dykins. 

Well mouth above ocean, in feet, . . . .* . . 1050 

?, 18? to 187 = 863 

1st SS 42 to 229 = 821 

?, . . . 44 to 273 = 777 

2d SS., with red rock in center, 34 to 307 = 743 

? 80 to 337 =718 

SS., gray, 35 to 372 =678 

?, 96 to 468 = 582 

Shell containing pebbles, 2 to 470 = 580 

Slate to bottom, 81 to 651 = 499 

*' The horizon of the 2' shell at 468' is occupied in all otlier 
wells drilled deep enough to reach it, by the same kind of 
rock, but from 8' to 10' thick." 

The Pithole Grit lies here with its base very near to the 
well mouth level. 

Livzey Well, No. J. 

On west bank of OU creek a short distance above railway tunnel at OH City. 
Authority, J. V. W. Livzey. 

Well mouth above ocean, in feet, 1010^: 
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Shales and red rock, 200 to 200 = 810 

IstSS., (estimated,) 10 to 210 = 800 

?, . . 120 to 330 =680 

2d SS., top of 5' pebbly, 30' shelly, 86to365 = 646 

?, (including "gray rock "25' thick,) 121 to 486 = 524 

8d as., white, 10 to 496 = 514 

Soa slate, no red, 44 to 540 = 470 

A productive well. Green oil. 

Sltarriburg & Fink^ No. 6, 

March, 1874. 

On Oreen lease, Mead farm, Cranberry township, Venango county, about 
two miles south of Oil City. Authority, J. J. B. i^lnk. 

Well mouth above ocean, in feet, . 1464 

Conductor, 16 to 16 = 1448 

Shale, 14 to 30 = 1434 

?, cased at 275', 987 to 1017 -. 447 

8dSS., »• good sand," 14 to 1031 = 483 

?, 14 to 1045= 419 

Oil came in at 1022^' ; color green ; gravity 45°. Best 
production 25 barrels i^er day. 

Fisher cfc Reeve, No, 1. 

December 28, 1873. 

Bly lease. Mead farm. Cranberry township, Venango county, about two 
miles south of Oil City. Authority, J. J. B. Fink, Supt. 

Well mouth above ocean, in feet. 

Conductor, 8 to 8 = 

?, (cased at 300',) 972 to 980 = 

Shell, top at, — to 9S0 = 

?, 20 to 1000 = 

Gray sand, 16 to 1016 = 

Slate, 2 to 1018 = 

Light gray sand, 16 to 1034 = 

Pebble shell, 4 to 1038 -- 

Slate, black, 2 to 1040 = 

Slate, light, 2 to 1042 = 

3d Sand, pebbly, 13 to 1055 = 

?, 11 to 1066 = 

SS. 1046' to 1048' oil came in and filled up the hole 500'. 
Toi-pedoed with best eflFect at 1045'. Best production per 
day 75 barrels. Green oil, gravity 46°. 

Well levels^ &c. , SoutJi of Oil City, hy H. M, Chance, 

October, 1877. 
Wilcox Well, No. — , (pumped with one boiler,) left of road, . -{-1302 
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Wiloox Well, No. — , (pumped with one boiler,) left of road, . 1238 

Pliillips Well, 1310 

Turner A Thompson, No. 2, 4339 

Turner A Thompson, No. 4, (at junction of two roads,) .... 1413 

Halderman, No. 1, (960' to sand ?) 1395 

j>r€ar Salem. 

Shamburg, No. 1, Mead farm^ 1480 

1037' deep. Torpedoed at 1022 and 1025, about 
2' to 4' in sand. 

" No. 2, 8 to 10 barrels, . . 1474 

3d SS., 1007' to 1024^—1040' deep. Good sand. 

«< No. 3, (about. ) 1490 

3d SS. at 1031 ; best sand 1040', through 1045' ; 
1061' deep. 

" No. 4, 1464 

»* No. 5, dry. 

" No. 6, little oil. 

Green, No. 3, (about,) 1484 

3d SS., 1020'-1040', (rope measure.) 

McGrew Bros, Well, No, 1. 

Olinstead &rm on State road, 1 mile west of Salem, Cranberry township, 
Venango oounty. Authority, Dorsey MoGrew. 

Well mouth above ocean, in feet. 

?, 812 to 812 = 

SS., 2d, estimated, 45 to 857 = 

?, . . 93 to 950 = 

SS., 3d, (4 or 5 bands, bottom pebbly,) 50 to 1000 = 

Production four to live barrels per day. 

Well No, 5. 

On Ohnstead farm and 300' south-east of well No. 1. Authority, Dorsey Mo- 
Grew. 

Well mouth above ocean, in feet. 

?, . 470 to 470 = 

SS., "mountain sand," 20 to 490 = 

?, . . 180 to 670 = 

SS., 1st, 48 to 718 — 

?, 65 to 783 = 

SS., 2d, A, , 8 to 791 = 

?, 22 to 813 = 

SS., 2d, B, 25 to 838 = 

Oil -at 816'. 40 barrels per day at first, but run down 
rapidly. 
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Perry Well, No, i. 

This veil Is located on the Perry farin« \ mile north-east of Qaa City, in Pine 
Grove township, Venango county. Authority, Peter Schreiber. 

Well mouth above ocean, in feet. 

Conductor clay, 8to 8 = 

Slate, blue, 82to 90 = 

SS., ** surface sand,'' 90 to 180 = 

Slate, . . 100 to 280 = 

•SS., ••mountain sand,'' 96 to 376 = 

Soapstone or mud rock, 156 to 53£2 = 

Slate and shale, 133 to 665 = 

Slate, black, 60 to 725 = 

Red rock and shale, 40 to 765 = 

SS., 1st, white and fine, 63 to 828 = 

Slate, 9 to 837 — 

Pebble, 4 to 841 = 

SS., 28 to 869 = 

Red rock, 80to899 = 

Soapstone, 29 to 928 = 

SS., 2d, sand 26 to 954 = 

Slate, blue, 45 to 999 = 

SS., 12 to 1011 = 

Slato, 15 to 1026 = 

SS., pebble, large flow of gas, 12 to 1038 = 

SS., dark, 20 to 1058 = 

Slato, black, 12 to 1070 = 

Unproductive. ''All the rocks are regular except the 
third sand, which is here 10 to 12 feet less in thickness than 
in the producing wells. 



5) 



Fertlg & MilUgan Well. 

Near the old Pioneer Qas Well, in Pine Grove township, Venango county. 
Authority, Peter Schreiber. 

Well mouth above ocean, in feet, — 

?, 683 to 633 = 

IstSS., 91 to 724 = 

T, 57 to 781 = 

2d SS., 29 to 810 = 

?, 62 to 872 = 



( Pebble rock, strong gas, 10' \ 
oA CO ! ^^^ white, hard, fine, 26' 

* Pebble sand, .... 2' 

[ SS., hard and dose, .... 2' j 



40 to 912 = 



• 
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Lindsey WeU. 

1J60. 

In the borough of Franklin, Venango ooonty ; on the river flat, and about 
live rods from the celebrated Evans well. Authority Mr. Lindsey. 

Well mouth above ocean, in feet, about 980' 

Ck>nduotor, .... 10 to 10= 970' 

Slate, 80 to 40 = 940' 

Mountain sand, 16 to 56 = 924' 

Shale, including 80' of red rocA;, 187 to 243= 787' 

Oil sand ** Ist sand," about . 40 to 288 = 697' 

A productive well. ^' Heavy oil." * 

Lindsey Well. 

1877? 

On high point between French creek and the Allegheny river, half a mile 
north-east of Franklin. Authority, Mr. Lindsey. 

Well mouth above ocean, in feet, 1169' 

?, including Mountain SS. and red rock, 450 to 450 = 719^ 

OU sand, '* 1st sand,'' 40 to 490 = 679^ 

A good well. ' ' Heavy oil. ' ' 



Bullion District^ Venango county. 

Levels and partial records of wells obtained by H, M. Chance and Arthur 

HalCf September^ 2877. 

Simcoz, No. 3, -J-122SL 2d SS., at 780'. 

8d SS., at 880'-32' or 84' to 914'. 
Shorts, No. 1, 4-lSll* l<»t SS., at 655'. 

8d SS., at 9621-26' to 988|'. 
Berringer, No. 2, 4-1287. 8d SS., at 962-24' to 986. 

BerrUiger, No. 6, +1874. 8d SS., at 1060' or 1067' ; probably 1067/ 

1085' deep. 
CJomwall, No. 1, (Berringer,) +1825. 8d SS., at 1010-30'-to 1040-1045' deep. 
Crawford, No. 1, "Gas weU."-hl858. 1st SS., at 787'. 

2dSS., at950'. 

8d SS., at 1108'-16' to 1119^. 
Crawford, No. 2, 4-1371. Ist SS., at 788. 

8d SS., at 1108-16' to 1124'. 
Crawford, No. 4, 4-1389. 8d Sa, at 1075'. 

Crawford, No. 5, +1806. 1st SS., at 730'. 

8d SS., at 1047'-16'— 1068'. 
Crawford, No. 7. +1262. 8d SS., at 1015', about 15' sand ± 

Cross, No. 1, +1286. 8d SS., 1011^-13 to 10244—1057 deep. 

Cross, No. 2, +1268. 1st SS., at 722 . 

8dSS., atl027'. 

5 mi. 
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Berring^r, No. 8, 



Berrlnger, No. 7, 
Berringer, No. 6, 
Berrioger, No. 17, 



Davis, No. 2, 

Davis, No. 8, 

Bautn (Furnace) well, 

Gealy, No. 13, 
Oealy, No. 14, 
Gealy, No. 1&, 
Gealy, No. 17, 

Gealy, No. 18, 
Gealy, No. 19, 
Gealy, No. 22, 
MoKoo well, Cllntonville, 






(( 



4( 



t( 



Ne«V)it, No. 1, Sutton Farm, 

McDonald, No. 5, " 
Criswell, No. 1, 

*' No. 8, 

Phillips, No. 3, Berringer Farm, 

•• No. 4, " " 

Galloway, No. 1, Sutton Farm, 

** No. 2, 

No. 4, 
Andrews, No. 5, 
Avery <fe McFarland, 
Bulger it Morrison, Kennerdell Farm, 1324. 
Eagle Oil Co., No. 1, " " 1343. 



+1273. 1st SS., at 645'. 
2d SS., at 785'. 
3d SS., at 954-20' to 974'. 
+1259. 8d 8S., 932-20' to 952'. 
4-1242. 1st SS. , at 634' ; 8d SS.. 942 to 962'. 

No granite — only 4' shells, oocapylng 

8' space. 
3d SS., 1040' to 1078' ; 1088' deep, 
-f 1441. 1st SS., at 808. 

3dSS., at 1121' to 1141'. 
Ist SS., 810'. 
8d SS., 1128' to 1148'. 
+10S7. 1st SS., at 395'. 

3d SS , 7 15' or 720' to 735' ; 15' or 20' thick. 

1st SS., at 725' ; 3d as., 1040-1060. 

3d SS., 1040' to 1060'. 

2d SS , 874-914' ; 3d SS., 1020-1037'. 

1st SS., 792' ; 2d SS., 932' ; 3d SS., 1082'- 

1110'. 
8d SS., 1004'-1019'. 

3d SS., 1117 to 1137'. 
3d SS., 1041'-1059'. 
1st as., 770' ; 2d SS., 928' ; pebbl 
and shells 1120' to 1145. 
1442. 3d SS., 1129' top. 
1432. 

1408. 3d SS., at 1050'. 
1454. 



i( 



ii 



i( 



1344^, 

130S. 

1328. 

1288. 

1271. 

1284. 

1296. 



3d SS., 960" to 975-15'. 
3d SS., 935' to 950'-16'. 



it 



(( 



«i 



Ne9bit, 
McKinney, 
Andrews, 
Phillips, 



No. 2, *• " 1356. 

No. 3, " " 1364. 

No. 2, " " 1410. 

No. 1, Berringer Farm, 1413. 

No. 9, " *« 1420. 

No. 10, '• " 1420. 

MoKinney, No. 2, Kennerdell Farm, 1418. 

Ix)ckhard A ArohtK>ld, No. 2, Berringer Farm, 1422. 3d SS., top aS., between 

1140' and 1145'. 
1461. 3d SS., 1136' to 1177' — 41', wire 
measurement. 

1402. 3d SS., 1113-1133, 1143 deep. 
1412. " 1115-1135, 1147 " 

1403. Dry hole. »* 1106-1124, 1164 «« 
1363. «< 1068-1088, 1090 « 



Hovis, No. 1, 


•*GaH well," 


McCalmont, 


No. 14, 


<( 


" 15, 


« 


•' 16, 


<< 


»• 17, 
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MoCalmont, 

It 



No. 28, 

" 24, 

" 26, 

" 27, 

«* 28, 

" 29, 



"Big Medicine, '» 



Henderson Lease, No. 5, 

8, 
9. 



it 
(I 

n 






u 
<i 
I. 



15. 
10, 



If 
(( 
«« 

<t 
t( 
u 
{( 
tt 



30, 

81, 
39, 

1, 
2, 
4, 

6, 
38, 

32, 



1418. 
1423. 
1462. 

1409. 
1434. 
1468. 
1413. 



3d SS. at 1122. 
" *• 1128. 



1392. 
1409. 
1371. 
1409. 
1408. 
1413. 
1402. 
1389. 
1414. Rig up. 

8d SS. at 1130. 



<i 

It 
ft 
it 



'• 1120 to 1141. 
1060. 
1125. 
1087. 
1063. 
(Dorsey, No. 2.) 

(Goodwin A Algeo,) 3d SS., 1161 to 

119J'— 40'. 
(Gill.) 
(Marks.) 
(Pew's.) 
Jacobs, No. 2. 



Markham, No. 2, 1329. (Now Thompson <fe Taber,) Plummer Tract. 
Galena Lease, No. 6, 1342. Piuminer Tract. 

Plummer Lease, No. 25, 1455. (Pews'.) 3d SS., 975 to 995^, (wire.) 
"Crawford Mill " well, 1182. " Gas Well," " Old WeU." 



Andrems' Wells, 



if 
ft 

t; 
If 
(( 
t( 



tt 



tt 



No. 2, Sutton Farm, 4-1222. 

"3, " " 4-1210. 

4, Berringer Farm, 4-1269. 

5, Sutton " 

6, " " 

7, " " 

8, Berringer 
9, 

" 10, McCalmont Farm, (No. 7,) 

** 12, Berringer Farm, . . 

tt 13^ tt tt 

•* 14, McCalmont Farm, No. 14, 
" 15, " " •» 15, . 

" 16, " " " 16, . 

i( 17, «« «« " 17, . 

Lookwood, No. 1, 

H. L. Taylor, No. 7, 1205. 

" "10, 1149. 



4-1284. 

4-1269. 

4-1420. 

4-1416. 
4-1419. 
4-1402. 
4-1412. 
4-1403. 
4-1363. 



3d SS., 916> 936 
904- 924 
941- 965 
980-1000 
1013-1033 
963- 985 
1040-1064 
1122-1146 
1110-1130 
1114-1138 
1113-1137 
1113-1133 
1115-1135 
1106-1124 
1068-1088 



tt 
ft 
ft 
ft 
ft 
ft 
tt 

fC 

ft 
tt 
ff 
ft 

ft 
ft 



948 deep. 

940 

980 
1012 
1048 

995 
1081 
1156 
1138 
1148 
1148 
1148 
1147 
1164 
1090 



4-1179. Sutton Farm. 

Kennerdell Yvxvxa. 

ft ff 
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Four Wells near RaymiUon^ Sandy Creek Township^ 

Venango County. 

Mason Well, No. ^ {formerly ReagU^ No. ^.) 

From Mr. ReagiOf Jr., (note book.) 

+1182' 

?, with red rook <'a little piece ''above 2d SS„ 625 to 525= 657' 

2d SS., 12 to 687 = 646' 

Slate, 18 to 655 = 627' 

2d SS., 12 to 567 = 616' 

?, with 60' of red rook, 257 to 824 = 858' 

8dSS., (15' "stray." SS. 15' above 8dSS.,) 12 to 886 =846' 

Slate, (pocket,) 9 to 845= 887' 

Mason Wellj No. 3^ {formerly Reagle^ No. 3. ) 

?, 670 to 670 = 

2d SS., in two members, 42 to 612 = 

?, 258 to 870 = 

8dSS., . . 10 to 880 = 

?, with two red rooks 40' and 80' thick, 320 to 1200 = 

?, with 15' dark, grayish blue sand, (oil show,) 100 to 1800 = 

?, 110 to 1410 = 

Raymond^ No. 2. 

About 1870. 

From Raymond Bros. 

+ 1128 

?, 800to800 = -|-828 

IstSS., "say," ... 20to320 = -|-808 

?, 157 to 477 = -f 646 

2dSS., "say," 40 to 517 = -f 606 

?, . . . 248 to 765 = + 858 

8d SS., no oil, tested several months, 15 to 780 = + 848 

Slate and red rock, 280 to 1060 = + 63 

Black slate, gray SS. and sea shells, 105 to 1165 = — 42 

Fine gray SS., mixed with red rock, 40 to 1205 = — 82 

Hard gray SS., 25 to 1230 = — 107 

Slate, 12 to 1242 = — 119 

Fine hard gray SS., 8 to 1250 = — 127 

Light colored SS., gas and oil, 20 to 1270 = — 147 

Slate, "say," 5 to 1275 = — 152 

SS., gas and oil, 20 to 1295 = — 172 

Slate and hard flag rock, 20 to 1315 = — 192 

Hard gray SS. and quartz, 50 to 1365 = — 242 

?, 35 to 1400 = — 277 

From 1250' to 1365' strong of gas and oil, at 1365' crevice, 
strong of gas and oil. No smell or show of oil or gas from 
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780' to 1250' and from 1365' to 1400'. Dry in 3d SS. , pumped 
seveiul months. 

Started after drilling deeper at 3 baiTels, now doing 2 bar- 
rels. No heavy oil. Oil comes in between 1250' and 1365'. 

Raymond^ No, i- 

About level of No. 2, = 1120± 

Nearly dry in 3d SS., which was fonndabout 775'=t drilled 
to 1000' with no improvement. Stood a year, then tubed 
and pumped to keep water out of rock as it was spoiling 
another well, when she began to flow and for some time did 
10 barrels per day. Now pumping, rather sma,ll, (Septem- 
ber, 1877.) ^ ' 

For Raymond Wellj No, ff, see I*, p. 419. 



GBOXTP vn. 

Wells in Harmony townsldp^ Forest county. 

Carson Well. 

1870. 

On J. Carson fkrm, 1 m. S. E. of Neilltown, Harmony township, Forest 
county. Authority, Garvey Thompson. 

WeU mouth above ooean, in feet. 

Conductor, 80to80 = 

? 840 to 370 = 

IstSS., 15 to 385 = 

?, 190 to 675 = 

2d SS., 25to600 = 

?, 106 to 705 = 

8d SS., 10 to 715 = 

?, 15 to 730 = 

4th SS., 10 to 740 = 

?, 36 to 775 = 

Red rook to bottom, 220 to 995 = 

Wet hole. No oil, no gas. 

'* Red rock is universally found in all this section below 
the regular oil sands, as in this well." 
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Oriffin Well. 

1870. 

On J. Oriffln form, 1 mile south of Neilltown. Aathority, Garvey Thomp- 
son. 

• 

Well mouth above ocean, in feet. 

Conductor, 80toS0=: 

?, ... 480 to 460 = 

1st SS., 15 to 475 = 

?, 48 to 618 = 

2d SS., 15 to 688 = 

?, 77 to 610 = 

3d SS., 20to630 = 

?, • 6 to 685 = 

4th SS., 2to637 — 

?, 13 to 660 = 

6th SS., 12 to 662 = 

?, 30 to 692 = 

Red rock, 158to850 = 

Wet hole. No gas, no oil. 

Sliamhurg & Thompson Well, 

1872. 

Madison farm, \\ miles south of Neilltown. Authority, Garvey Thompson. 

Well mouth above ocean, in feet. 

Conductor, 35to36 = 

?, 287 to 272=-- 

IstSS., 12 to 284 = 

?, 226 to 610 = 

2dSS., 58to568 = 

?. 

8d SS., 

?, 166 ^ 

4th SS., 

?, 

6th SS., 16 to 750 = 

?, 100 to 850 = 

6th SS., gray and hard, gas, 12 to 862 = 

Red roclc, 63 to 025 = 

Dry cased. Production one barrel from 5th SS. 

5th SS. 6' top white and f]Cood, then dark and soft, then 
yellow and pebbly, then hard without pebbles. Some salt 
water in this SS. 

Stuffleheavi, iVo. 1. 

1872. 

On Stufllebeam farm, 1| m. S. S. E. of NeiUtown. Authority, Mr Garvey 
Thompson. 



( 85 to 608 = 

25 to 628 = 

77 to 705 = 

21 to 726 = 

8 to 734 = 
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Well mouth above ocean, in feet. 

Drive pipe, 14 to 14 = 

?, 816 to 830 = 

IstSS., 25 to 356 = 

?, 215 to 570 = 

2d SS., 70 to 640 ~ 

^ ^^'^ { Same as in Shiamburg & Thompson weU, 170 to 810 — 

4tb SS., ' 

5th SS., 20to830 = 

?, 12 to 842 1= 

Cased hole. Production 2 barrels, little salt water. First 
oil at top of gray SS. at 816'. Second near bottom at 828'. 

6th SS., white and pebbly on top, then slate and sand 
mixed, then gray sand well filled with yellow pebbles. 

Stuffleheam, No. 2, 

1873? 

On Stufflebeam farm, 2 m. south-east of Neilltown. Authority, Mr. Garvey 
Thompson. 

Well mouth above ooean, in feet. 

Drive pipe, (same as Fogle, No. 1, down to 5th SS.,) .... 86 to 86 = ' 

?, 790 to 826 = 

5th, 12 to 888 = 

?, 126 to 963 = 

Cased hole. Production 1 barrel. 

Poor 5th SS., close hard gray, little gas. Drilled by Jas. 
McCart. 

Fogle Well, No, 1. 

1872. 

On Fogle farm, 2| miles S. E. of Neilltown. Authority, Mr. Garvey Thomp- 
son. 

Well mouth above ocean, in feet 

Conductor, 40 to 40 = 

?, 810 to 350 = 

IstSS., 20 to 370 = 

?, 210 to 580 = 

2dSS., 50 to 630 = 

?, 48 to 678 = 

8d SS., some gas, 25 to 703 = 

?, . 1710 720 = 

^ 4th SS., 9 to 729 = 

4th SS., \ Red, (very red, sandy ciay,) 3 to 782 = 

[^ 4th SS., 8 to 740 = 

?, 90 to 880 = 

6th SS., 18 to 848 = 

?, 27 to 875 = 
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Cased hole. Production, 8 bbls. No salt water. Well 
filled up 500 ft. while drilling. First oil at 833', second at 
835'. Torpedoed with good effect at 832'. 

FogU Well, No. 2. 

1878. 

Fogle farm, 800' east of No. 1. Authority Mr. Oarvey Thompson. 

WeU mouth above ooean, in feet, 

Drive pipe, 21 to 21 =r 

?, 840 to 861 = 

IstSS., • • • 10 to 371 = 

?, 220 to 591 = 

2d SS., 61 to 042 = 

?, 47 to 089 = 

8d SS., . • 10 to 699 = 

?, 82 to 781 = 

4th SS., 20 to 751 = 

?, 91 to 842 = 

5th SS., 15 to 857 = 

?, 12 to 869 = 

Cased hole. Production, 2 bbls. 5th Sand soft, with 
white i^ebbles for 7', then 3' slate, then sand hard and close. 
Ten feet of slate and pebbles immediately on top of 5th SS. 
Some gas in 2d SS. OU in 5th SS. 

Holmdeii Well. 

On the Widow Copeland farm, 2 miles S. E. of NeiUtown. Authority, Mr, 
Oarvey Thompson. 

Well mouth above ooean, in feet, 

Drive pipe, 7 to 7 = 

?, 413 to 420 = 

IstSS., 10 to 480 = 

?, . . 220 to 650 = 

2d as., 30to680 = 

?, 60 to 740 = 

3d SS., 15 to 755 = 

?, 85 to 790 = 

4th SS., 18 to 808 = 

?, 82 to 890 = 

5th SS., 20 to 910 = 

?, 10 to 920 = 

Cased hole. Production, one barrel. 5th SS. soft and 
gray, mixed with yellow pebbles. First show of oil near 
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the bottom. Well filled up 100' while drilling. No salt 
water. Drilled by Holmden & MeiTill, who were the owners. 

Hoadley Well. 

1872. 

Widow Copeland farm, 2 miles iS. E. of Neilltown. Authority, Mr. Garvey 
Thompson. 

Well month above ocean, in feet. 

Drive pipe, 16 to 16 = 

?, 864 to 380 = 

IstSS., 20to400 = 

?, 210 to 610 = 

2d 8S., 60 to 670 = 

?, 88 to 708:^ 

3d SS., 15 to 723 = 

?, 97 to 820 = 

4th 88., 15 to 836 = 

?, 41 to 876 = 

5th SS., 2Oto806 = 

r, 1 to 897 = 

Cased hole. Oil at 879'. Sand close and gray 10' ; then 
2' slate then sand white and hard, (5th SS.) 
Production i ban-el. Some salt water. 
DriUed by I. N. Hoadley. 

Sltaviburg Petroleum Company Well. 

August, 1873. 

On MoGarrel farm, or Campbell tract, 1^ miles south-east of Neilltown. Au- 
thority, Mr. Garvey Thompson. 

Well mouth above ocean, in feet. 

Drive pipe, ... 10 to 10 = 

?, 370 to 380 = 

IstSS., 10 to 390 = 

?, 225 to 615 = 

2d 88., 50to665 = 

?, 50 to 715 = 

3d 88., 18 to 733 = 

?, 87 to 820 = 

4th 88., 80 to 850 = 

?, 10 to 860 = 

6th 88 25 to 885 = 

?, 12 to 897 = 

Cased hole. Production 6 barrels. 

5th SS. gray with some i)ebbles on top, bottom hard. Oil 
at 871'. 



9 

e 

? 
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Manross, WeU, No. 1. 

1876. 

ManrosB form, 2| miles soath-east of Neilltown. Authority, Mr. Garvey 
TliompsoD. 

Well mouth above ocean, in feet. 

?, 386 to 885 = 

Ist SS., estimated, 20 to 405 = 

2dSS., . . g 

I , • • • • 
8d SS., ..^5 460^ 

I y • » • • 

4th SS., . . 

?, . . . J *"- ^ to 856 = 

Stray 5th, (gray,) i 13 to 868=: 

5th SS„ 20to888 = 

?, 100 to »88 = 

Cased hole. Production 1 barrel. 

Gray sand from 855' to 868' then 4' of coarse SS. 

Drilled by Jas. McCart. 

Manross Well, No, 3. 

1876. 

Like No, 1, 874 to 874 

6th SS., 13 to 887 

?, 37 to 924 

Cased hole. Production 3 barrels. 

Poor 5th SS. close and hard ; at 874' crevice and oil. 

Drilled by Jas. McCart. 



McNutt Well No. i. 

1876. 

On McNutt farm, 3J miles S. E. of Neilltown. Authority, Mr. Garvey 
Thompson. 

Well mouth above ocean, in feet, 

Drive pipe, 20to20 = 

?, 195 to 215 = 

IstSS., 10 to 225 = 

T, 26.5 to 490 = 

2dSS., 20 to 510 = 

?, 20 to 530 = 

SdSS., 20to650=. 

?, 115 to 665=^ 

Gray sandstone, 10 to 675 := 
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White, 12to687 = 

?, 93 to 780 = 

Cased hole. Dry. Show of heavy gravity oil at 687'. 
'' No 4th or 6th sands. No regular oil sands. Sandstones 
gray." 

Landers Well, No. 1. 

1871. 

On Landers &rm, one mile north of Keilitown, in N. W. oomer of Forest 
oounty. Authority, Mr. Garvey Thompson. 

Well mouth above ocean, in feet, 

Drive pipe, 27to27 = 

?, 229 to 266 = 

IstaS., 26 to 281 = 

?, 297 to 578 = 

2d SS., 15 to 598 = 

?, 61 to 654 = 

3dSS., 25 to 679 = 

?, including 4th 88., not noted, 96 to 776 = 

5th 88., 80to805 = 

?, 8 to 808 = 

Cased, but not tight. Production, three bbls. 5th SS. 
Close and hard. Amber oil. 

Landers Well, No, 2. 

1871. 

Landers farm, one mile north of Neilltown. Authority, Mr. Garvey 
Thompson. 

Well mouth above ocean, in feet, 

Drive pipe, <&c., same as No. 1, 490 to 490 = 

2d 83., 15 to 605 = 

?, 85 to 690 = 

8d 88., 25 to 615 = 

?, including? 4th, not noted, 138 to 758 = 

5th 88 , 28 to 781 = 

Depth, —to 781 = 

Cased hole. Production, one bbl. Oil at 753 ft. 8 in. 
Amber color. 

Egypt Well. 

1871. 

On J. H. Neill or Thompson farm, \\ miles east of Neilltown. Owners, Sara 
Wood, Arnold, Stambaugh <fe Blake, of Petroleum Centre. Authority, Mr. 
Garvey Thompson, driller. 
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Well mouth above ooean, in feet, 

Drive pipe, 14 to 14 = 

?, 289 to 258 = 

IstSS., 25 to 278 = 

T, 800to578 = 

2d SS., 20 to 598 = 

?, 52 to 660 = 

8dSS., 15 to 666 = 

?, , 40 to 705 = 

4th SS., 25 to 730 = 

?, 52 to 782 = 

5th SS., 20 to 802 = 

r, 106 to 907 = 

Wet hole. Unproductive. 5th SS. Gray and loose, with 
six inches of white pebble on top. Very little gas in 4th 
SS. Well never tubed, the sand being so poor and show so 
slight that it would not warrant a test. 

McLmigliUn Well. 

October, 1877. 

On the Kepler farm. Harmony township, Forest county ; about four miles 
south-east of Neilltown. Authority, T. McLaughlin. 

Well mouth above ocean, in feet, 

?, 800 to 800 = 

1st sand, . 16 to 815 = 

Shelly slate, 148 to 463 = 

Red rock, 100 to 568 = 

Shelly slate, 18 to 681 = 

Bed shale, very red, 4 to 586 = 

SS., 20' ^ 

Slate, 16' ["2d Sand," 60 to 646 = 

SS., 25 ) 

Shale, good drilling, ... 80 to 676 = 

8dSS., 22toe97 = 

Slate, ' 81 to 778 = 

4th Sand, (not through), 45to828 = 

Production at first about 10 barrels per day. 

Harmony Well, 

1877. 

Kepler farm. Harmony township, Forest county, fifty rods north-west of the 
McLaughlin well. Authority, one of the driUers. 

Well mouth above ocean, in feet. 

?, 615 to 515 = 

IstSand, 40to555 = 

?, (Red rock here,) 60 to 616 = 
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2d Sand, (red in oenter of sand,) 40to655=: 

r, 46 to 700 = 

8d Sand, 66 to 766 = 

Slate, 80 to 786 = 

Cased at 155'. Fresh water at 205', and small casing had 
to be inserted to 210'. Production at first about 8 barrels 
per day.. 



OBOXTP vnL 

Wells in Tionesta^ Howe^ and JevJcs Townships, Forest 

County. 

Wood Well, No. 1. 

November, 1877. 

Wood estate, Tionesta township, Forest oounty. Warrant No. 8822. Au- 
thority, Mr. Baldwin, per J. W. Griswold. 

Well mouth above ooean, in feet, (barometer,) 1680' 

Conductor, 14 to 14 = 1616' 

Surface rock, 76 to 90 = 1440* 

Slate. 20 to 110=1420' 

SS., ** Mountain Sand," 40 to 160 = 1380' 

Slate, .... 72 to 222 = 1808' 

Water rock, 4to226 = 1804' 

Slate, 62 to 278 = 1262' 

SS., (cased at 298',) 80 to 368 = 1172' 

Slate, 138 to 496 = 1034 

SS. and hard stone, 20 to 516 = 1014' 

Slate, blue and hard, with sand shells, . . 174 to 690 = 840' 

SSMgray, with strata of hard slate, (gas at 760',) 90 to 780= 760' 

Flint, hard, 10 to 790= 740' 

Slate and hard shells, 80 to 870 = 660' 

Red rocky • 15 to 886 = 645' 

Slate and shells, 26 to 910 = 620' 

SS., . 8 to 913= 617' 

Slate and shells, 47 to 960 = 670* 

SS., coarse pebbles, <*8d SS.," 12 to 972= 668' 

Blue slate, shells, and red rock to bottom, 628 to- 1600 = 30' 

Unproductive. 

Wood Well, No. 2. 

1876? 

Wood estate, Tionesta township. Forest oounty. Warrant No. 8822. Au- 
thority, Boon Magee, from note book. 
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Well mouth above ooean, in feet, (barometer,) 1800' 

?, 100 to 100= 1200^ 

SS., •* Mountain Sand," 60 to 160= 1160' 

?, (cased at 161',) 90 to 240= 1060' 

SS., Ist sand, 27to267= 1088' 

?, 168 to 430 = 870' 

Bed rocky •. 16 to 446 = 866' 

Slate, 87 to 632= 768' 

SS., 2d sand, 10 to 542= 758' 

Bedrock, 16 to 667 = 743' 

Shell, 1 to 568 = 742' 

Bed rock, 74 to 682 = 668' 

? 23 to 665= 645' 

SS., stray, 10 to 666 = 686' 

? 60 to 726= 675/ 

SS., 3d sand, show of oil, 10 to 785 = 665' 

?, 49 to 784= 616' 

Shell, 1 to 785= 616' 

Bedrock, 10 to 795 = 505' 

?, 6 to 800= 600 

SS., 10 to 810= 490* 

?, ... 190 to 1000= 800' 

Bed rock, 15 to 1016 = -f 286' 

?, 385 to 1400 = — 100' 

SS., 10 to 1410 = — 110' 

?, 32 to 1442 = — 142' 

SS., 40 to 1482 == — 182' 

Slate. 178 to 1660 = — 860' 

SS.,blue, 16 to 1675 =— 375' 

Slate and shells to bottom, 100 to 1776 == — 476' 

Unproductive. 

Wood Well No, S. 

1877. 

Wood estate, Tionesta township, Forest county. Warrant No. 8822. Au- 
thority'*, Boon Magee, from note book. 

Well mouth above ocean, in feet, (barometer,) 1265 

Conductor, . 23to28 = 1242 

Slate. 77 to 100 = 1165 

SS., tine, ♦'mountain sand," 20 to 120 = 1145 

Slate, 80 to 200 = 1065 

SS., 10 to 210 r- 1055 

?, 30 to 240 = 1025 

SvS., 10 to 250 =1016 

?, no to 3^)= 905 

Bedrock, (light red,) "iO to 410— 855 

?, ■ 40 to 450= 816 

SS., 10 to 460= 805 

?, ... 60 to 610= 755 

Bed rock, 75 to 686 = 680 

?, 103 to 688= 677 
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Sa, 3d sand, 14 to 702= 568 

r, to bottom, .248 to 060= 816 

Gas at 300'. Salt water at 320'. 
Cased at 337'. Unproductive. 

Wood Well, No. i. 

1876? 

On Proper farm, at mouth of Peters' run, about 1 mile 8. E. from Tionesta 
Village. Commencing at bottom of Pithole grit which is exposed along Tion- 
esta cree(k a few rods above the well. Authority, Boon Magee, from note book. 

Well mouth above ocean, in feet, (barometer,) 1105 

Conductor, 16^ 16 = 1089 

Slate and red roek^ good drilling, 194 to 210 = 885 

as., 1st, (cased at 220',) 10 to 220= 886 

Red rockf . 10 to 280 = 876 

Slate, 10 to 240= 866 

8S., 8 to 248= 867 

Bed rock, 16 to 263 = 842 

SUte, 16 to 278= 827 

88., (show of oil,) 5lo283=822 

Bed rock, ...» 15 to 298 = 807 

Slate, . 2to300=806 

8Sm 3d, (little oil,) 5 to 806= 800 

Slate, . . 249 to 664= 551 

Unproductive. 

Berrp Well, No. 1. 

April, 1877. 

Located on tract 4821 in Howe township, Forest county, east of Balltown and 
on north bank of Tionesta creek. Authority, Peter Berry, one of the owners. 

Well moutli above ocean, in foot, (barometer,) . 1260 

Conductor 29' ; stove pipe casing 55' . ..* 84to 84= 1166 

Slate, very soft, 16 to 100 - 1150 

SS., "mountain sand," 18 to 118= 1132 

88., hard and gray, 11 to 129 = 1121 

Red rock, very red, 5 to 134 = 1116 

Slate, (casing shut off fresh water at 135',) 6 to 140 = 1110 

as., white, fine, some pebbles, (*• lubricating oil 88.,") . 28 to 168 = 1082 

Red rock, very red, 6 to 174 = 1076 

Slate and shells 55 to 229 = 1021 

SS., coarse, (gas,) 15 to 244 = 1006 

Slate, very soft ; some shells, 63 to 297 = 953 

88., "Edenburgoilsand," 29 to 326= 924 

Slate, very soa, (recased at 334',) 154 to 480 = 770 

Shell with gas, and enough salt water for sand pump at, . — to 480 = 770 

Shelly, very irregular drillmg, 220 to 700 = 550 

Slate, soft, 40 to 740 = 510 



80 nil. ADDITIONAL RECORDS. J. F. CARLL. 

Slate, with a large miztare of red rook, 25 to 765 = 485 

Shelly, . 205 to 970= 280 

Shale, very soft drilling, 287 to 1207 = 4. 48 

SS. good; with pebbles, (amber oil,) 30tol287=-j- 18 

Slate, with gray sand shells ; no red, 188 to 1425 = — 175 

Salt water copious at 307'. Considerable gas at 316'. At 
1210' the hole filled up 150' with amber oil. 
Production small after being tubed. 

Hulings Well, 

1877. 

Fox farm, or "Foxburg," Howe township. Forest county, 7 miles south of 
Sheffield. Well located at the bend of Tionesta creek, opposite the month of 
Blue Jay run. Record compiled from specimens of sands perserved by Mr. 
Horton at Sheffield. 

Well mouth above ocean, in feet, (barometer,) ... 1270 

Conductor, .... about, 20 to 20 = 1250 

r, (red at about 650',) 965 to 985 = 285 

IstSS., ashy gray, tine, "gas sand,'* 20 to 1005= 265 

r, 245 to 1250 = + 20 

2d SS., gray, fine, muddy, 12 to 1262 = 4- 8 

r 38 to 1300 = — 30 

8d SS., yellowish, medium grain, 8 to 1808 = — 38 

?, 142 to 1450 = — 180 

4th SS., yellowish, medium, 10 to 1460 = — 190 

r, to bottom of well, 190 to 1650 = — 880 

This well was tubed and tested producing two or three 
barrels per day of beautiful amber oil, but being isolated 
and difficult of access it was abandoned ; and the territory 
remained undeveloped until it again came into notice by the 
opening of the ''Blue Jay" district in November, 1880. 

Blue Jay, No, 1. 

November, 1880. 

At Foxburg, Howe township, Forest county, about 30 rods N. N, E from 
the old Hulings well. Owned by Schultz, Morck &. Co. Record obtained 
from Geo. Clark, chief driller, by A. B. Howland. 

Well mouth above ocean, in feet, (barometer,) ... 1270' 

Conductor, (drive pipe,) 36to 36= 1234' 

?, . . 39 to 75= 1195' 

SS., gray, ** bastard sand," 15 to 90 = 1180^ 

SS., gray, fine, hard, 6 to 95 = 1175' 

Slate, 30 to 125= 1146' 

Red rocky very red, 125 to 250 = 1020* 

SS., gray, fine, hard, 10 to 260 = lOlC 
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Slate, (oaaed at 287',) 85 to 295 = 975' 

SS-f gray, finest and hardest in well, 5to800= 970' 

Slate, 286 to 685= 786* 

SS., dark, shading on ohocolate, fetid gas, 10 to 645 ^ 726' 

Slate, ,. . .105to 650= 620* 

Red aUte, shelly-like 60 to 700= 670^ 

Slate, 280 to 980= 290* 

1st SS., gray, 26 to 1005 = 286' 

Slate, 226 to 1230 = + 40* 

2d SS., coarse, gray and white mixed, 25 to 1265 = + W 

Slate, 186 to 1890 = _ 120' 

8d SS., gray and pebbly, 66 to 1445 = — 176^ 

8d SS., nearly white, pebbly, (oil sand,) 14 to 1469 = — 189* 

Slate, coarse, to bottom, 19 to 1478 = — 208' 

This well flowed several times before being torpedoed or 
tubed, and inaugurated a new oil development in the south- 
eastern part of Warren county ; but it afterwards settled 
down to a production of only about five barrels. 

Nichoirs Well. 

1888. 

Looated on the north side of Millstone Creek, in Warrant No. 8170, Jenks 
township, Forest county, three fourths of a mile south-east of Siarien Comers. 
Owners, Qermantown OU Company. Authority, copied firom the driUer's 
note book. 

Well mouth above ocean, (by aneroid,) in feet, 1576* 

Drive pipe, 40 to 40 = 1586' 

SS., gray, 41 to 81 = 1404' 

Slate, blue, 27 to 108 = 1467' 

SS., white, 47 to 155 = 1420' 

Slate, blue, 82 to 237 = 1888* 

SS., gray, 80 to 287 = 1808' 

Slate, 92 to 859 = 1218' 

SS., gray, crevice and gas, 91 to 450 = 1126' 

Slate, blue, 16 to 486 = 1100* 

88., pebble, gas, and mud vein, 18 to 484 = 1091' 

Slate, blue, 204 to 688 = 887' 

Bedrock, 121 to 809 = 786' 

SS., gray, 10 to 819= 766' 

Slate, red, 28 to 847 = 728' 

SS.,gray, 16 to 862= 718' 

Slate, blue and red, 141 to 1003 = 672' 

Unproductive. Wet hole. Not cased. Information given 
by Dr. Towler, November 25, 1878, who got it from Col. 
Hunter, in the handwriting of the foreman in charge of the 

*1650' above tide, Chas. A. Aahbamer. 

6 IIII. 
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well. Dr. Towler has also compared it with the driller^ s 
note book and found it to a^ree. 

Tcmler & Hunt Well, No, 1. 

September, 1877. 

On Warrant No. 8170, 44 rods north-eaat of Niohoirs weU. Authority, Dr. 
S. S. Towler. 

WeU mouth above ooean, in feet, 16857 

Conductor, 14 to 14 = 1671' 

Bluff sand, white 18 to 82 = 1668' 

Slate, blue, 40 to 72 = 1618' 

S8., (9 ft shells 82 ft. gray sand,) 41 to 113 = 1472' 

Slate, blue, 27 to 140 =r 1446' 

SS., white, 47 to 187 = 1808' 

Slate, blue, 82 to 269 = 1816' 

SS., white, 86 to 804 rs 1281' 

Slate, blaok, . . 92 to 896 = 1189' 

SS., gray and ftill of pebbles, 91 to 487 = 1098' 

Slate, blue, 16 to 608 = 1082' 

SS. pebble, 20 to 628 = 1062' 

Slate, blue, 20 to 648 = 1012' 

Drilled dry. Cased at 312'. While drilling in the last 
sand the well was flooded with fresh water from the Nicholls 
well, and it could not be exhausted until the latter was 
cased, when there was quite a show of heavy oil and some 
gas. Unproductive. 

OlarJc Well. 

1866. 

On Warrant No. 3170, Jenks township, 40 rods east of 
Nicholls' well. Drilled to about 400', when the tools were 
stuck and well abandoned. 



Jack James Well, 

1875? 

On Warrant 3170, Jenks township, sixty rods north-west 
from Nicholls' well. Drilled by Towler & Hunt to a depth 
of about 500'. ''The record was very similar to Nicholls' 
well, except that there was less sandstone, and it was finer 
and harder in composition." Unproductive. 



\ 
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Towler & Hunt Well, No. 2. 

Febraary, 1878. 

On the extreme north-west corner of Warrant No. 3168, 
Jenks township, west side of Millstone creek, and about a 
mile south-west of Nicholls' well. Dr. Towler says: "It 
was drilled to 550' to catch the pebble sand of No. 1, which 
was then supposed to be our oil rock. The pebble sand was 
4' thick, with 10' of close gray sand under it. Salt water, 
gas, and a show of green oil in the pebble sand." Unpro- 
ductive. 

Towler and Hunt Well, No, 3. 

This weU is located 66 rods east, and a little south, of Towler & Hunt weU, 
No. 2, near Marien, Jenks township, Forest county. Authority, Dr. Towler. 

Well mouth above ocean, in feet, 1646'± 

1. Soil, . 8' to 8' 

2. Yellow sandstone, 80' to 88' 

8. Blue plate, 24' to 62' 

4. Pebble sandstone, 98' to 160' 

6. BluesUte. 25' to 185' 

6. Sandstone, 70' to 266' 

7. Slate, 70' to 825' 

8. White sandstone, 46' to 870' 

9. Blaolc slate, 85' to 455' 

10. Sandstone, 100' to ^55' 

11. Blue gray slate, 20^ to 575' 

12. Close pebble sandstone, 13' to 688' 

18. Slate, 204' to 792' 

14. Red slate, : . . 25' to 817' 

15. Black slate shells, 18' to 886' 

16. Red slate, 76' to 911' 

17. Black slate, 12' to 923' 

18. Slate and shells, .>.«... 80' to 953' 

19. Gray sand, 16' to 968* 

20. Red rock, ^ 10' to 978' 

21. Black slate, 25' to 1003' 

22. Gray sand, 20' to 1023' 

23. Black slate, , 25' to 1048' 

24. Gray slate, 16' to 1063' 

25. Red slate, . 15' to 1078' 

28. Black slate, ^ 114' to 1192* 

27. Sand-shells, 15' to 1207' 

28. Chocolate slate 2(^ to 1227' 

. Slate-sand-shells, 83' to 1310' 

Immediately above the *' 98 foot pebble sandstone," which 
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is the representative of tlie Olean Conglomerate of Mc- 
Kean county, was reported a bed of coal 3 feet thicl^. 

Mr. Aslibumer estimates the position of the Ferriferous 
limestone to be 125 feet above the top of the well. He also 
refers the strata for 275 feet above the ^^25 feet of black 
slaie^^^ at a depth of 1003 feet, to the Red Catskill forma- 
tion, No. IX. 

Towler & Hunt Well, No. i. 

Maroh, 1880. 

Located on Warrant No. 8171, Jenks township, Forest oonnty, near Colonel 
Hunt*8 saw mill, on Salmon oreek, and about a mile and a half W. N. W. of 
Nicholla* weU. Authority, Dr. S. S. Towler, who oarefully watched the drill- 
ing, and preserved apeoimens of aand-pumpings. 

Well mouth above ocean, in feet, (barometer,) 1580± 

Drive pipe, 86 to 

Clay, liard, 8 to 

8S., gray, 40 to 

Slate, blue ; with sand-shells, 85 to 

88., gray, 46 to 

Slate; thin sand-shells at 249', 115 to 

SS., gray, * ^' ) 

88., white, coarse pebbles, (Spea No. 1,) . 4' > ... 55 to 

88., gray, (Spec. No. 2,) 47' ' 

Slate, black, (cased at 840',) 64 to 

88., gray, pebbles, (Spec. No. 8,) 11 to 

Slate, black, with thick sand-shells, (some salt water,) 80 to 

88., white, 11 to 

Slate, black, 9 to 

88., gray, 7 to 

Slate, black ; sand shells at l>ottom, 93 to 

Bed rock; fine, gritty, red and green sand and red shale, 

(Spec. No. 4,) 20 to 

Slate and shells, 7 to 

88., gray, (Spec. No. 5,) 25 to 

Slate, 88 to 

Red roekf pale ; very fine, micaceous, flaky sandstone, 

(Spec. No. 6,) 85 to 780= 800 

88., gray, (gas.) (Spec No. 7,) 5'j 

88., white, (Spec. No. 8,) 15^ S .... 62 to 882= 748 

88., gray, dark and slaty, (Spea No. 9,) . 82' ^ 

Slate 42 to 874= 706 

88., white, (Spec. No. 10,) 12to886= 694 

Med shale, with mottled red and green, fine, micaceous 

sandstone, (Spec. No. 11,) 20 to 906 = 674 

Slate, 8 to 909= 671 

88., gray: very dark and fine, (Spec No. 12,) .... 17 to 926= 664 

Slate, 80to966= 624 



86 = 


1544 


44 = 


1586 


84 = 


1496 


119 = 


1461 


165 = 


1415 


280 = 


1800 


835 = 


1245 


899 = 


1181 


410 = 


1170 


490 = 


1090 


501 = 


1079 


510 = 


1070 


517 = 


1068 


610 = 


970 


680 = 


950 


687 = 


948 


662 = 


918 


696 = 


885 
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Shelly gray; aandyaUte, (Spec No. la,) 6 to 962= 618 

SUte, (mud vein,) 88 to 1000 = 580 

Dark aand shells and slate, 100 to 1100 = 480 

Slate and shells, some ohooolate oolor, 100 to 1200 = 880 

Slate and sheUs, 100 to 1800= 280 

SUte and shells, more muddy, 110 to 1410= 170 

SS., gray, line-grained, (Speo. No. 14,) 10 to 1420 = 160 

Slate, 70 to 1490= 90 

SS., gray, (Spec No. 15,) 6tol496 = -f 84 

8Ute, 189 to 1685 = — 66 

SS., gray, fine, slaty, (Spec No. 16,) 6 to 1640 = — 60 

Slate, 9 to 1649 = — 69 

SS., gray, (Spec No. 17,) 6 to 1665 = — 76 

Slate 80 to 1736 = — 165 

SS., slaty top ; shelly middle ; white bottom, (Spec. Nos. 

18 to 27,) 72 to 1807 = — 227 

SUte, (Spec Nos. 28 and 29,) 25 to 1832 = — 862 

SS., white, tine ; oil smell, (Spec No. 80,) 12 to 1844 = — 264 

Slate, (Speo. No. 81.) 41 to 1885 = — 806 

SS., gray, (Spec No. 82,) 80 to 1915.= — 885 

Slate and white sand shells, (Spec Nos. 88 and 84,) 9 to 1924 = — 844 

SS., light gray; very fine, (Spec Nos. 86 and 86,) 6 to 1980 = — 860 

Slate and sand shells ; grayish-brown, (Spec No. 87,) . 11 to 1941 = — 861 

SS., grayish-brown, (Spec Nos. 88 and 89,) 12 to 1968 = — 373 

SS., Slate and shells (increase of gas,) (Spec No. 40,) 12 to 1966 = — 385 

8S., gray; with dark slate, 7 to 1972 = — 892 

Slate, black, 28 to 2000 = — 420 

"The 72' sand (1735' to 1807') was gasy after the first 10'. 
The bottom, 7', was white, but close and fine. Unpro- 
ductive. 

Towler & Hunt Well, No. 6. 

March, 1882. 

In south-east quarter of Warrant No. 8171, Jenks township, about 110 jx>ds 
west and 60 rods north of Marienville center. Authority, Dr. S. S. Towler. 

Well mouth above ocean, in feet, (barometer,) 1660± 

Oonduotor, 17 to 17= 1643 

SS., yeUow and blue, 53 to 70 = 1590 

SUte, 10 to 80= 1580 

SS., pebbly, 40 to 120 = 1540 

Slate, black, 25 to 145 = 1515 

SS., white, 10 to 155 = 1505 

Slate, 29 to 184= 1476 

SS., 82 to 216= 1444 

Slate, 29 to 245= 1415 

SS., gray, 17 to 262= 1898 

Slate, 12 to 274= 1886 

SS., 88 to 312= 1348 

Slate, 123 to 435 = 1225 
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SS., pebbly, (some gas,) 66to500=s 1160 

Slate, 27to527= 1138 

SS., (saltwater,) 10 to 687= 1128 

Slate, (cased at 550^,) 78 to 615 = 1045 

SS., (gas,) 20to635= 1025 

Slate and shells, 105 to 740 = 020 

Bed rock, 160 to 900 = 760 

SS., (heavy gas flow,) 19 to 919= 741 

Slate, 12 to 931= 729 

8S., gray, 16 to 947= 713 

Slate and shells, 88 to 965 = 675 

SS., gray, 8to993= 667 

Bedrock, 27 to 1020= 640 

Slate, 20 to 1040 = 620 

SS., . . . : 10 to 1050= 610 

Slate and hard sand shells, 825 to 1375 = 285 

Slate and shells, some chooolate color, 25 to 1400 = 260 

Slate and shells, 150 to 1550 = -f 110 

Slate and mud, 247 to 1797 = — 137 

Sandy slate, 10 to 1807 = — 147 

Slate and mud, 43 to 1850 = — 190 

SS., 15to 1865 = — 205 

Slate, mud, and shells, 60 to 1925 = — 266 

No oil. A large gas flow from 900'. 
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GROUP IX. 

WeUs in Tutul VaUey, in McKean county. Pa., and in 

Cattaraugus county, N, T. 

Foster Well, No. i. 

1871. 

Hinchey farm. Authority, G. H. Foster. 

Well mouth above ocean, in feet. 

^ 442 to 442=^ 

latSS., 18 to 460 = 

?, 290 to 760 = 

2dSS., 80 to 780 = 

?, 320 to 1100= . 

MSS., 80 to 1180 = 

Slate, 6 to 1186 = 

SS., hard, . 70 to 1206 = 

Slate with occasional shells, 880 to 1595 = 

No oil or gas below 3d SS. Well deepened from 1136' to 
1596' in 1873. 

Olmstead Well, No. 1. 

Fall of 1875. * 

Sanford fkrm, on Tuna flats, 3 m. S. of Limestone. Authority, Samuel 
Harsh. 

Well mouth above ocean, in feet. 

Drive pipe, 100 to 100 = 

?, 260 to 360 = 

IbtSS., 26 to 885 = 

?, 275 to 660 = 

2d SS., 100 to 760 = 

?, 140 to 900 = 

Sand shell, 55 to 955 = 

?, 115 to 1070=^ 

8dSS., ... 40 to 1110 = 

?, 20 to 1180 = 

Shale oil flowed first at 905' 25 barrels, increasing to bot- 
tom of shelly band to 120 barrels. Apparently not much 
increase of oil in 3d SS. 
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Crocker Well, 

1876. 

Tana flats, near Olmstead, No. 1. Authority, one of the drillers. 

Well mouth above ooean, in feet. 

Drive pipe, 240 to 240 = 

?, 160 to 400 = 

Ist SS., shelly say, 80 to 480 = 

r, 816 to 746 = 

Band of sand shells and slate, 20 to 766 = 

Mud rook, 30 to 795 = 

Band of sand shells and slate, 20 to 816 = 

Mudroolc, 80to 846 = 

Band of sand shells and slate, 20to866 = 

Mud rook, 30to885 = 

Bandofsand shells and slate, 20 to 916 = 

r, hicluding 8d SS., 125 to 1040 = 

Hole full of water down to 700' by reason of imperfect 
casing, then cased with 3i casing, and 3^^ hole continued to 
bottom of well. 

No 2d SS. found. Top 3d SS. said to be 1030'. The above 
bands of sand shells commenced with a shell about 1 inch 
thick, then shale, then another shell of increased thickness, 
thus alternating to the center of the band where the shell 
was about 12 inches thick. They then decreased in the same 
way to the bottom of the band. Oil was found in the first 
band and an increase noticed in passing each one of the other 
groups. At 912' gas and oil threw the water from the hole 
and the well flowed for two weeks. Deeper drilling did not 
materially increase the oil flow. 

Lewis Well. 

1875. 

Seward form, between Tarport and Bolivar run. Authority, Mr. LewlB. 
Well mouth above ooean, m feet, 1496 

T, . . 400 to 400= 1096 

Ist SS., estimated, 20to420= 1076 

?, 280 to 700= 798 

2dSS., 40 to 740= 766 

?, 330 to 1070= 426 

8d SS., not through, 48 to 1118 = 878 

Specimens of SS. and oil from 1100'. Show of oil at 700'. 
Better show at 930' in black slate. 
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Jackson & Walker^ No. 2, 

1875. 

Kennedy fSeirm, Bradford. Authority, Samuel Harsh. 

Well mouth above ooean, in feet, 1512 

Conductor, 45 to 45 = 1467 

T, 1050 to 1005 = 417 

8dSS., 20 to 1115= 807 

BLaok slate, 5 to 1120 = 802 

Ist and 2d sands were not noticed in drilling. Cased 326', 
show of oil above 3d SS. No red rock in well. 

ML Raub Well. 

1877. 

Raub farm, Bradford ; belonging to Producers' Consolidated Land and Pe- 
troleum Company, being the lirst well drilled on the moimtain. Authority, 
Mr. L. C. Blakeslee, manager. 

Well mouth above ocean, in feet, 2046 

Conductor, 9to 9 = 2087 

Slate, gray, 50 to 59 = 1987 

Bedrock, 75 to 184 = 1912 

SS., hard, (crooked hole here,) 20tol54 = 1892 

Bedrock, 40 to 194 = 1852 

Slate and shells, gray, 166 to 860 = 1686 

SS., white and brown, 25to885 = 1661 

Slate and shells, gray, fossils, 455 to 810 = 1206 

?, 787 to 1627= 419 

8d SS., brown, 46 to 1687 = 878 

Heeley & Boggs, No. 2, 

December, 1877. 

Rogere* farm, three-fourths of a mile south-west of Bradford, MoKean 
county. Pa. Authority, O. P. Boggs. 

Well mouth above ocean, in feet, 

Conductor, 14 to 14 = 

r, 226to 240 = 

88., gray and pebbly, 5 to 245 = 

T, 656 to 900 = 

SS., 35 to 935 = 

r, 285 to 1170 = 

SS., brownish gray, mixed with slate, 5 to 1175 = 

Slate, 7 to 1182 — 

Sa, gas, 80 to 1212 = 

T, 288 to 1500 = 

SS., oil 48 to 1548 = 

Pocket hi slate, 12 to 1555 = 
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Well No. i, Moody Farm. 

October, 1876. 

On RR. between Lewis Run Station and Prentice Mill Station, MoKean 
county. Autliority, G. L. Bialceslee, Supt P. C. L. & P. Co. 

Well moutli above ocean, in feet, 1609 

?, 1080 to 1030 = 669 

2d SS., 20 to 1060 = 649 

r, 328 to 1878 =s 221 

••OU'»SS. 6 to 1888 = 216 

r, . . .' 46 to 1429 = 170 

SS., some oil, 16 to 1444 = 166 

Produced 15 barrels per day for two days from 20' below 
2d SS., = 1070'. Slush oil. Producing 5 barrels per day, 
June, 1877, from horizon of 2d SS. 2d SS. was a good sand. 

Haten Well, No. 1. 

Near DeOolier, about lO' above Tana creek. Authority, L. C. Blakealee, 
Supt. P. C. L. A P. Co. 

Well mouth above ocean, in feet, 

Drive pipe, 87to 87 

?, 468 to 605 

SS., 68 to 668 

?, 62 to 620 

SS., 97 to 717 

?, 126 to 842 

SS., 82to924 

?, 191 to 1116 

Red SS. and gaa^ 81 to 1146 

?, 149 to 1295 

SS., 9 to 1804 

r, shells at 1825', 100 to 1404 

^^Marshhurgh WelV^ 

H. L. Taylor A Co. C. L. Wheeler, Supt 

Well mouth above ocean, in feet, 

?, 1860 to 1860 = 

SS., close and hard, 160 to 1500 = 

?, 868 to 1868 = 

SS., oU, 85 to 1888 = 

Shale, 6 to 1894 = 

SS., nooU, 25 to 1919 = 

Bramley Well. 

1881. 

On Richardson farm, Suajar Run, Warrant 8714 ? Corydon twp., McKean 
county. Authority Thos. Chattle. 
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Weil mouth above ooean, in feet, 

r, 460 to 460 

iBtSS., (16' to20' thiok,) 20 to 470 

?, 280 to 760 

2dSS., 40 to 790 

?, 90 to 880 

8d8S., (stopped in good sand,) 90 to 970 

Oil came in at 936'. Stopped in sand for fear of salt water. 
Promises to be a 15 barrel well, (Oct. 27, 1881.) 

Records copied from hooJcs of Producers* Consolidated 

Land and Petroleum Company. 

Mr. L. C. Blakeelee, Supt. 
(Copied by Arthur Hale, January, 1878.) 




2 

8 

6 

6 

7 

8 

10 

11 

12 



20 
21 
22 
28 
25 
26 
27 
28 



29 
30 
81 
82 
88 
84 



Gockroft, 17 acre 
tract, 



Tarport, 
<i 

«< 

i< 
(( 
<< 

R. R. lands. 



«< 

It 
« 



14 
15 
16 
17 

18 1 Colby lot, 

19 ! Baker •' 
Holmes ** 
Switzer, . 



• 

Raub, No. 1, 
Gilbert, •« 1, 
Glass, <* 1, . 
Muller, " 1, 
M. Oarvis, Leon- 
ard Hollow, 
No. 1, .... 

Melvin, No. 1, . 

Tarport, " 2, . 

" •< 8, . 

•« •« 4, . 

•« •• 6, 

•« " 6, . 



1056 
1039 
1040 
J084 
1085 
1086 
1088 
1087 
1040' 

1086 

1046 

1082 

1047 

1044 

1047 

1060 

1116 

1160' 

1078 

1018 

1027 

1068 



25'lkir, 



17', 
ll'good« 
16' good, 
19'. . 
19', . 
27', . 
26', . 
26', . 

26', . 

80', . 

21', 

80'ikir, 

16', 

84', 

26', 

83', 

18', 



poor. 



16', . . 
12', poor. 



1 




1800' 


20', . . 


1005' 


37' Mr, 


1005' 


37'. . . 


1010' 


26, . . 


1005' 


80', . . 


1008' 


42, . . 


1086' 


87', ... 



1081' 
1056' 
1051' 
1049" 
1064' 
1055' 
1080' 
1068' 
1065' 

1060' 
1085' 
1058' 
1077' 
1059' 
1087" 
1076' 
1148' 
1178' 
1094' 
1035' 
1046' 
1119' 



1665' 

1042' 
1042' 
1036' 
1035' 
1050' 
1078' 



175 barrels 1st day, D. P. 
112'. 

60 barrels 1st day. 
150 " " 

90 " *• 



60 



<i 



« 



2d Sa oiL Struck July 6, 

1876. 
236' D. P. 



230 D. P. 

227 d! p., June 2, 1876. 
287 D. P., August 80. 1876. 
164 D. P., May 27, 1876. 
19 cond., Juno 21, 1876. 
18 cond. 

247 D. P., June 19, 1876 

248 D. P., oil 565, 890, 900. 
40 bbl . June 20, 1876. 



Pine white SS., 9' hard, 

drv at leSO*. 
237 D. P. 
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^' 










86 


«* •« 7, . 


1026' 


68', . . 


1078' 




86 


" •* 8, . 


1011' 


25', ... 


10S6' 


228 D. P. 


87 


«» " 9, . 


1012' 


80', . . . 


1042' 


225 D. P. 


88 


" " 10, . 


1002' 


80', . . 


1062' 


224 D. P. 


89 


" 11, . 


1006' 


81'. . . . 


1064' 


720 feet of easing. 


40 


" •* 12, . 


1006' 


82', ... 


1040' 


744' of casing, (salt water 
at 700.) 


41 


•* •• 18, . 


1010' 


62', . . . 


1062' 




42 


»« " 14, . 


1006' 


87', ... 


1042' 




48 


«* •« 16, . 


1006' 


49', . . . 


1066' 




44 


" •« 16, . 


'1010' 


46', . . . 


1066' 




46 


" «« 17, . 


1042' 


66', ... 


1108' 




46 


«♦ •• 18, . 


1036' 


28', ... 


1076' 




47 


" " 19, . 


1002' 


67', . . . 


1169' 




48 


«• «« 20, . 


1041' 


62', . . . 


1098' 




49 


" «* 21, . 


1005' 


82' ... 


1087' 




60 


" •* 22, . 


1018' 


82', ... 


1091' 




61 


** «« 28, . 


1016' 


88', . . 


1108' 




62 


" «' 24, . 


1197' 


66', ... 


1263' 




63 


«• «» 28, . 


1107' 


88', ... 


1150' 




64 


" «« 26, . 


1060' 


44', ... 


11261' 
119S' 




66 


Melvin, *• 27, . 


1147' 


46', ... 




66 


•' " 28, . 


1206' 


60'. . . . 


1281' 




67 


•* " 29, . 


1317' 


71', . . . 


1898' 




68 


" •« 80. . 


1838' 


62', . . . 


1886' 




69 


Raub, " 2, . 


1067' 


80', . . . 


1097' 




60 


«« •« 8, . 


1240' 


82', ... 


1272' 




61 


•• •* 4, . 


1126' 


27', ... 


1167' , 




62 


" «* 6, . 


1246' 


46', . . . 


1800* 




68 


Theriy, " 2, . 


1047' 


40', ... 


1087' 




64 


•« " 8, . 


1047' 


40^, ... 


1087' 




66 


NIoholB, «» 1, . 


1126' 


4', ... 


1166' 




68 


Gilbert, " 2, . 


1006' 


80', . . 


1036' 




78 


Muller, •» 6, . 


1288' 


12', . . . 


1811' 




74 


" " 6, 


1172' 


14', . . . 


1195' 




76 


" " 7, . 


1040' 


10', . . . 


1060' 




76 


•» »* 8, . 


1040' 


16', . . . 


1067' 




77 


" " 9. 










78 


•* «» 10, . 


ISSO* 


18', . . . 


1371' 




79 


Whitaker «• 1, . 


1050'? 


6'.? 






80 


Camiody " 1, . 


1150' 


6', ... 


1196' 




81 


•• " 2, . 


1876' 


29', ... 


1406' 




82 


Garvis. •» 2, . 


No8d, 




1610' 


Dry. 


86 


Melvin, •* 81, . 


1040' 


60*, . . . 


1100' 




87 


" 82, . 


1066' 


64', ... 


1120' 




88 


" •* 88, . 


1076' 


88', ... 


1164' 




89 


" " 84, . 


1122' 


64', ... 


1186' 




90 


" " 35, . 


1016' 


91', . . . 


1106' 




92 


«« ♦* 87, . 


1066' 


61', . . . 


1117' 




94 


" «« 89, . 


1088' 


62', . . . 


1100' 




96 


" " 41, . 


1483' 


• • • • • 


1641' 




97 


•• " 42, . 


1615 


• • • • 


1567' 




100 


«« «« 45, . 


1039' 


• • • • • 


1090' 




101 


" «' 46, . 


1064' 




It^ 




128 


Foster, «* 6, . 


1175' 


65', ! ! ! 


1280* 




124 


Raub. •* 6, . 


1812' 


40', . . . 


1362' 




126 


Muller, " 125, . 


1410' 


83', ... 


1443' 


Dry, drilled 85' deeper. 


126 


Raub, " 7, . 


1627' 


46', ... 


1673' 




127 


Havens, " 2, . 


1105' 


80', . . . 


1166' 




128 


D. E. Foster, No. 1 


1195' 


60', . . . 


1285' 


Beet SS., 1229'. 


129 


Moody, No. 4.» 











* **No SS., but slieils, oil, and gas in small quantities at 1450' ''. 
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H. L. Taylor & Co. Wells. 

1876. 
On R. R. lands Tana valley. Anthorlty, G. L. Wheeler, superintendent. 



Deo. 8, 

Oot. 7, 
Aug. 28, 
Aug. 80, 
Oot. 19, 
Oot. 81, 



Deo. 2, 
Aug. 16, 
Aug. 22, 
Aug. 6, 









No. 


.14, 


2060' N. 


4t 


18, 


imy * 


« 


8, 


mv • 


II 


12, 


280' • 


It 


8, 


600* •' 


II 


1, 


&W S. 


• 1 


i 


700* • 


II 


20, 


2960' * 


*l 


21, 


8680' * 


II 


16, 


4480' * 


II 


16, 


5280^ * 


II 


22; 


1820' N. 


11 


17, 


820' ♦ 


II 


is; 


1200' S. 


«l 


19, 


2000* «' 



of state Line, 

I 41 I* 



II 

II 



II 
II 



I 

* Tarport, 

of ♦* 
I II 

* Bradford, 
I II 

I II 

I II 

of DeGolia, 
I II 

of «• 

I II 



Top 3d. 


Tbiok. 


1038 


18 


1082 


19 


1026 


7 


1016 


20 


1013 


16 


1018 


17 


1051 


71 


1064 


68 


1064 


46 


1072 


89 


1181 


69 


1128 


46 


1128 


22 


1128 


60 



D. P. 



250 
288 
287 
287 
196 

78 
Dug. 
218 
218 
216 
207 
186 
166 
166 

88 



Drive Pipe in the Tunangwani VaUey. 
Harsh <fe Schreiher Wells. 

LitUe, No. 1, LitUe fiirm, 228' 

" No. 2, •• 229* 

" No. 3, " 228' 

" No. 4, •• 220' 

Cole well, No. 1, 68' 

" No. 2, 116' 

Waloott, No. 1, 248' 

" No. 2, 248' 

" No. 6, 70' 

" No. 6, 90' 

•* No. 7 244' 

•« No. 8, 67' 

Howe, No. 1, 214' 

Beardalej, No. 1, 250* 

" No. 2, .248^ 

«« No. 8, 267' 

« No. 4, 248' 

Empire Transit Co. 

Hooker &rm, state line, 268' 

Whltaker fjBirm, State line, 262' 

Haskill & Co., No. 2. 

Welsh fitrm, Tarport, 289' 



94 ini. ADDITIONAL BEC0BD8. J. F. GABLL. 



GBOXJP X. 

Wells of the Enterprise Transit Company^ in McKean 
Co.^ Pa.^ and Cattaraugus Oo.^ N. Y. 

Enterprise Transit Co.^s Well, 

R. Whitaker Farm, Cattaraugus oo., State line. Authority, J. Brown, Supt. 

Weil mouth above ooean, in feet, 

Drive pipe, 252 to 252 =: 

?, 785 to 1087 = 

SdSS., 28 to 1066 = 

Pocket, 22 to 1087 = 

Cased 486'. Slush oil at 8(X)', flowed 8 barrels i)er day 
for a few days. At 970' "large vein" of slush oil, flowed 
20 barrels per day for some time. 3d SS. fine and hard at 
top, then grows coarser to 1050', then mixed with slate. 

Enterprise Transit Co.^s Well. 

Hooker farm, MoRean county, S. of State line. Authority, J. Brown, Supt. 

Weil mouth above ocean, in feet, 

Drive pipe, 258to258 = 

?, 789 to 1042 = 

8dSS., 18 to 1060 = 

Pocket, 83 to 1008 = 

Cased 410'. Slush oil at 800.' 



Enterprise Transit Co.^s Well, No, 12. 

Taylor tract, S. E. of Bradford, McKean Oo. Authority, J. Brown, Sopt. 

Well mouth above ocean, in feet, 

Drive pipe, 37to 87 = 

r, cased at 212', 608 to 785 = 

IstSS., 42 to 777 = 

?, . 245 to 1022 = 

2d SS., gas, but no oil, 20 to 1042 == 

?, 807 to 1849 = 

8dSS., 80 to 1379 = 

Pocket, 18 to 1307 = 
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Enterprise Transit Co.^s We% No. 13. 

Taylor tract, S. E. of Bradford, MoKean Oo. Authority, J. Brown, Snpt. 

Well mouth above ooean, in feet, 

Ck>nduotor, 15 to 15 = 

?, cased at 299', 890to905 = 

ist SS., . 76 to 980 = 

?, 50 to 1030 = 

SS., little oil, 5 to 1085 = 

?, 170 to 1205 = 

2dSS., 55 to 1260 = 

?, 275 to 1585 = 

8dSS., 77 to 1612 = 

Pocket, 9 to 1621 rs 



Enterprise Transit Co.^s Well^ No. H. 

October 25, 1877. 

Taylor tract, on Rutherford Run, S. E. of Bradford, McKean Go. Authority, 
J. Brown, Supt. 

Well month above ocean, in feet, 

Conductor, 85 to 85 = 

?, 742 to 777 = 

Ist SS., 14 to 791 = 

?, . . 869 to 1160 = 

Stray SS., 10 to 1170 = 

?, 172 to 1842 = 

8dSS., 58 to 1400 = 

Pocket, 24 to 1424 = 

Started oflf at 20 barrels i)er day ; now doing 16 barrels, 
(February 7, 1878.) 

Enterprise Transit Co.^sWell^ No. 16. 

January 81, 1878. 

Taylor tract, on Rutherford Run, S. E. Bradford, McKean Oo. Authority, 
J. Brown, Supt. 

Well mouth above ocean, in feet, 

Drive pipe, 65to 65 = 

r, cased at 280', 625to690 = 

IstSS., 18 to 708 = 

T, 807 to 1015 = 

2dSS., 10 to 1025 = 

?, .283 to 1258 = 

8dSS., 72 to 1830 = 

Pocket, 15 to 1845 = 



Started oflf at 30 barrels per day. 
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Enterprise Transit Co.^s Welly No. 69. 

Sohoonmaker form, about 4 miles north-«ast of Bradford, MoKean Co. Au- 
thority, J. Brown, Snpt. 

Well month above ocean, in feet, 

Drive pipe, 48to 48 = 

?, 487 to 580 = 

Stray SS., 6 to 586 = 

?, 104 to 640 = 

lat SS., very good, 16 to 666 = 

?, 186 to 840 = 

2d SS., some oil, 20to860== 

?, 886 to 1195 = 

8d SS., very poor, . 80 to 1225 = 

Pocket, 116 to 1841 = 
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GBOUP XL 

Wells in the Br accord District^ McKean County^ Pa.^ 

and in New York, * 

Jackson & Walkef s Well. No. 7. 

Kennedy lease, Bradford. 

Well month above ocean, in feet, 1474± 

? 480 to 430 = 1044 

iBtSS., 16 to 446 = 1029 

?, 816 to 760= 714 

2d SS., 16 to 776 = 699 

?, 286 to 1960= 414 

8d SS., 26 to 1085 = 389 

Emery ^ Patterson & Co.^s Well^ No. 1. 

Jnly 29, 1876. 

Lewis Rnn, S. E. corner of Warrant 2277, in Miam Hollow. Authority, C. 
A. Ash burner 

Well mouth above ocean, 1645 

?. 8 to 3 = 

SS., white, 16 to 18 = 

Red shale, (Spec. No. 1,) 70 to 88 = 

Black slate, 35 to 123 = 

SS., white, compact, (Spec. No. 2,) 46 to 168 = 

Gray slate, soapstone, and shells, (Spea No. 3,) 65 to 233 = 

Gray slate, "230 to 800," 67 to 800 = 

Shale, soft, clayey, sticky, mushy, 10 to 310 = 

Slate and shells, (Spec. No. 4,) 390 to 700 = 

"IstSS. at700'," (Spec.No. 6,) say 20 to 720 = 

Shells and elate, 290 to 1010 = 

"2d SS.," white, (Spec No. 6,) say 40 to 1050 = 

Slate and shells, (Spec. No. 7 and 8) 195 to 1246 = 

SS., gray and dark, (Spec. No. 9 and 10,) <20 to 1265 = 

Slate and shells, (Spec. No. 11,) 106 to 1371 = 

8dSS., 12? to 1383? = 

Gray sandy shale, 7 to 1390 = 

Shells and salt water at 230'. Pebbles at 700'. Gas at 
1070'. Nice white SS. top at 1010'. Stopped drilling at 
1265', July 29, 1876, afterwards drilled deeper. Unpro- 
ductive. 

*Oommanicated by Mr. C. A. Ashbnmer, January, 1878. 

7im. 
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King and Big Shanty WeU. 

May, 1877. 

Dent lands, Lafayette township. Anthority, Tom King. 

Weil mouth above ocean, in feet, ..... 1662 

Drive pipe, 90 to 90 = 1572 

?, "Red rook, near 820'," 690 to 780= 882 

SS., estimated, 20to800=862 

?, 160 to 960 = 702 

1st SS., 40 to 1000 = 662 

?, 160 to 1160 = 602 

2d8S., ... .120 to 1280= 882 

?, 286 to 1546= 117 

8d SS., (end of first driiihig, 1610',) 40 to 1585 = 77 

Groy shells and siiaie, 60 to 1645 = 17 

8S., gas, no oil, 12 to 1657 = 4-5 

?, 6 to 1668 = — 1 

Cased 307'. Production, May 31, 1877, 7 barrels. In Au- 
gust, 1877, was doing 5 barrels, when it was drilled deeper. 
SS., at 1645', was better than 3d SS. 

« 

Prentice Well, No. 8. 

June 1, 1877. 
On Foster brook, ac^oining N. W. corner of Lafferty Farm. Authority, 



". 



Well mouth above ocean, in feet, 1772 

? 700to 700 = 1072 

IstSS., estimated, 20to 720 = 1052 

?, . 280 to 1000 = 772 

2dSS., 100 to 1100= 672 

? 282 to 1882= 440 

8d SS., estimated, 20 to 1852 = 420 



H. McMurray Well. 

K. McMurray Fkum, S. side of Foster brook, above Babcook R. R. station. 
Authority, . 

Well mouth above ocean, in feet, 1574 

?, 560 to 550 =1024 

1st SS., 20 to 570 = 1004 

?, 255 to 825 = 749 

2dSS., 40 to 865= 709 

?, 262 to 1127 = 447 

8d SS., not through, 54 to 1181 = 898 
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McMvllen <£• Hallock Gas Well. 

May 23, 1877. 

Loop Farm, on Indian oreek. Aathority, . 

Well month above ooean, in feet, 17g5 

Conductor, 16 to 16 = 1769 

?, cased at IW, 609 to 625 = 1160 

lafcSS., 60 to 676 = in0 

Qray aiata^ with ahells, 215 to 890 = 895 

2dSS., 70 to 960= 825 

?, (With SS.,) 195 to 1156 = 680 

8S., gas, 25 to 1180=: 605 

Slate, 7 to 1187= 698 

T, 83 to 1220= 565 

8d SS., estimated, slight oil show, 20 to 1240 = 645 

Benniej Trumbower Well. 

May, 1877. 

Loop Farm, on N. fork of S. branch of Indian creek. Authority, B. A. 
Packard. 

Well mouth above ocean, in feet, 1785 

Conductor, 84to 34 = 1751 

?, 614 to 648 = 1187 

1st SS., 60 to 708 = 1077 

?, 199 to 907 = 878 

2dSS., 70 to 977= 808* 

?, • 218 to 1190= 695 

Stray SS., gas, 16 to 1205 = 680 

Dark gray slate, some shells, 10 to 1216 = 670 

8dSS, 85 to 1300= 485 

8late and shells, 30 to 1830= 455 

Gray slate, 1 . . 22 to 1852= 438 

Cased 233'. First oil show at 1225'. Most of tlie oil 
comes in here. Production, May 30, 1877, 6 barrels. 

Folleit Well. 

June, 1877. 

Loop Farm, N. branch of fl. fork, Indian creek. Authority, D. FoUett. 

Well mouth above ocean, in feet, 2030 

?, 850 to 850 = 1180 

1st SS., esthnated, 20to 870 = 1100 

?, 280 to 1150= 880 

2d SS., estimated, 20 to 1170= 860 

?, 270 to 1440= 690 

SS., |»8 In top, 82 to 1472 = 558 

Gray slate. 9 to 1481= 649 

8d SS., estimated, 20 to 1501= 629 

Production, 2 barrels -per day, in September, 1877. 
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Four Mile Run Well, 

Johnson farm W. of Rock C?ity, N* Y. Authority, 

Well mouth above ooean, in feet, 1882 

Conductor, 17 to 17 = 1816 

? 168 to 170 = 1682 

Hard gray alate, 60 to 230 = 1602 

? 420 to 660 = 1182 

iBtSS., 60 to 710 = 1122 

? 290 to 1000= 882 

2d SS., (**8om6where between 1000' and 1100"*,) 30 to 1030= 802 

?, 840 to 1370= 462 

8d8S., 60 to 1480= 402 

Shells and shale, 41 to 1471 = 861 

Cased 230'. Could have been cased at 170'. 

Gas at 1340'. 3d SS., 4' shell, 15' good fine open sand 
and 41' sand. Filled 35' in an hour after striking the 15' 
sand, and at a few bits in sand flowed over top of derrick. 
Doing 4 to 6 barrels May 23, 18T7. Torpedoed and doing 
10 barrels September, 1877. 

James Well^ No, 1, 

Waters farm N. of Olean, Rock City, N. Y. Authority, 

Well mouth above ocean, in feet, 1960 

?, 700 to 700 = 1280 

Bedrock, 80 to 730 = 1230 

?, 886 to 1116= 846 

2d 8S., 85 to 1200 = 760 

?, 270 to 1470= 490 

3d SS. 60 to 1620 = 440 

?, 10 to 1630= 430 

8S., 12 to 1642= 418 

?, pocket 6 to 1647 = 413 

Best sand 4' to 5' thick at 1635'. Oil came first from 1490', 
now exhausted and coming from 1535'. 
Production, 7 barrels per day in May, 1877. 

NoTB.— Mr. otto Oermer eaya he watched this well closely. Top 3d SS. 
1470' . Oil came in at 1476' , sand 60^ or more in thickness. Depth of well 1646'* 
This agrees with the stratification in his <* Flat Iron " well, which is on ground 
33' above the James well. 



« 



Knox Well. 

1877? 

Conover tract, Sugar run. Authority, Henry Bradley. 

Well mouth above ocean, in feet. 

Drive pipe, 86to 86 = 

r, cased at 400 , 8S4to 470 = 
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l8t SS., oil show, gas, . 4dt3 510 = 

?, 260 to 770 = 

2d SS., oil show, gas, 114 to* 684 = 

?, red rook near lx>ttom, 201 to 1085 r= 

8d SS., oil show, gas, 40 to 1129 ^ 

?, »76 to 1500 =£ 

Struck red rock 6' from top of 3d SS. 1091'. Oil show in 
shells from 1st to 3d sands. Best oil show in Ist SS. simi- 
lar to refined oil. Shell in gray rock below 3d SS. gave an, 
oil show. Unremunerative. 

Salamanca Centennial Well^ No. 2, 

Oct. 28, 1876. 

Authority, H. A. Darrow. 

Well mouth above ocean, in feet, . 1554 

Conductor, . ... 9to 9 = 1545 

Gray slate (red?) and shells, 441 to 450 = 1104 

IstSS., 5 to 456 = 1099 

Gray slate, 295 to 750 = 804 

?, 80 to 780= 774 

2d SS., 4 to 784 = 770 

Gray slate with shells, 836 to 1120= 434 

8dSS., 18 to 1138= 416 

Gray slate with hard shells, 187 to 1325 = 229 

Cased 241'. Gas at 900'. No production. 

Keown & Vaughan Well. 

June, 1877. 

Cutting farm, DeGolier Station. 

Well mouth above ocean in feet, 1501 

8d sand, at 1124 = 377 

Started at 12 barrels, increased by torpedo. 

C. 8. Whitneij Well. 

James DeGolier fiurm. 

Well mouth above ocean in feet, 1514 

8d sand, at 1187 = 877 

Started at from 5 to 10 barrels. 

Emery Patterson & Co.^s Well. 

Morris Elstate, TOad Hollow. 

Well mouth above ocean in feet, 1582 

8d sand (42') top 1196 = 386 



• • • 



• •• • 






» 
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Kennedy Well, No, 1, 

Smitli filrjn, Shepard Ron. 

WellMiWiith above ooean iu feet, . .1675 

8d 9a«S,*kt 1286 = 840 

/l)aing 8 barrels, June 22, 1877 ; about one month old. 



• « • 



Echart Well. 

.'D. Foster fisum, Shepard Run. 

•*Well mouth above ocean in feet, 1666 

8d sand, at 1210? =866? 

Emery Patterson & Go?s Well, No. 2. 

November 1, 1876. 

Lewis Run. In Miam Hollow, near north line of Warrant, 2276. 

Well month above ooean in feet, 1908 

?, 1050 to 1060= 868 

Ist SS., at 1050 

?, including Ist Sa, 260 to 1800 = 608 

2d8S., at 1800 

?, including 2d SS., 836 to 1636= 272 

8d8S., at 1636 

?, including 3d SS., 71 to 1707 = 201 

Unproductive. 

Prentice H, H. Well. 

Big Shanty. 

Well mouth above ocean in feet, 1683 

8d sand, at 1497 = 186 

Prentice Well, No. 3. 

Melvin farm, Tarport. 

Well mouth above ocean in feet, 1440 

3dSS.,at 1010= 480 

jy. L. Taylor & Co.'s Well, No. 2. 

Bikeman (?) farm, Bradford. 

Well mouth above ocean in feet, 1662 

8d SS., at 1166 = 896 

• 

Clark, Babcock & Hulings* Well, No. 1. 

Foster Brook, near saw mill. 

Well mouth above ocean in feet, 1474 

8d SS., (25' thick,) at 1024 = 460 

?, to bottom of well, 90 to 1114 = 860 

Considerable salt water. Doing 2 barrels, June 2, 1877. 
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Clarlc, Bdbcock & Hulings' Well, No. 2. 

Well mouth above ooean in Teet, 1680 

No. 8d SS. reported, depth of well, . 1250 = 430 

Unproductive. 

Clark^ Babcock & Hulings' Well^ No. 3. 

Well mouth above ooean in feet, 1500 

?, 490 to 490 = 1010 

l8t SS., 85 to 625 = 976 

?, inoluding 100' of 2d Band, 637 to 1062= 438 

8d SS., not through, 61 to 1113 = 887 

Doing 8 barrels, June 2, 1877. Cased at 542'. 

g. Neil Well. 

Snyder farm, Foster Brook. The extreme eastern well on Foster Brook, 
June 2, 1877. 

WeU mouth above oeean in feet, 1660 

?, 1220 to 1220 = 490 

8dSS., (best sand at 1245',) 43 to 1263 = 887 

?, 2 to 1265= 885 

Germer & Carey" s Well. 

J. McMurray farm, Foster Brook, west of Derriok City. 

Well mouth above ocean in feet, 1680 

?, 1072 to 1072= 468 

8dSS 100 to 1172= 868 

? 8 to 1175= 865 

Van yieck Well, No. 1. 

lafferty farm ; branoh of KendaU creek. 

Well mouth above ocean in feet, 1677 

?, 1180 to 1130= 447 

8dSS., (not through,) 45 to 1176= 402 

Doing 10 barrels, June, 1877. One month old. 

Yan YUck Well, No. 2. 

WeU mouth above ocean in feet, 1682 

?, 1176 to 1176= 456 

8dSS., 82 to 1253= 874 

Doing 10 barrels, June, 1877. 
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GBOXJP xn. 

Wells in McKean county^ repeated from Report R. 

Wilcox Well, No. 1. 
{Adams Well.) 

Owned by M. M. Sohtiltz & Co., aituated on the west branoh Glarion river, 
in warrant 2676, 1 mile north of the MoKean-Ellc county line. This weil was 
drilled by Adams <fe Babcook* in 1864 (?). According to M. M. Sohultz the 
well was only drilled to the depth of 1600' ± in 1864 ; afterwards drilling was 
continued to a depth of 1700' and it was Anally ak>andoned at a debth of 1785', 
where the tools were lost. 

Well mouth above ocean, in feet, 1646 

1. Conductor, 41 to 41 = 1606 

2. Slate, 30 to 71 = 1576 

8. Red shale, 137 to 208 = 1438 

4. Blue sand, 8 to 216 = 1430 

5. Slate, 26to242= 1404 

6. Red shale, 64 to 306 = 1340 

7. Micaceous sand, 21 to 327 = 1319 

8. Blue sand, 5 to 332 = 1314 

9. Red shale, 81 to 363 = 1283 

10. Slate, 13 to 376 = 1270 

11. Blue sand, 8to384= 1262 

12. Red shale, 81 to 415 == 1231 

18. Blue sand, 14 to 429 = 1217 

14. Slate, 84 to 513 = 1183 

15. Micaceous sand, 47 to 560 = 1086 

16. Slate, 77to637= 1009 

17. Blue sand, 20 to 657 = 989 

18. Slate, 43 to 700 =: 916 

19. Micaceous sand, 48 to 748= 898 

20. Olive shales, 65 to 813 = 838 

21. Micaceous sand, 21 to 834 = 812 

22. Olive shales, 11 to 845 = 801 

28. Micaceous sand, 18 to 863=: 788 

24. Olive sliales, 7 to 870 = . 776 

25. Micaceous sand, 5 to 875 = 771 

*That portion of the record to a depth of 1302' was originally communicated 
by Mr. O. N. Adams, formerly of Wiloox, to Prof. Lesley and publislied by 
him in the Proceedings of the American Philosophical Society, Vol. X, page 
288. The record of the well to a depth of 1609' was afterwards published in 
the Petroleum Monthly. The iindescribed interval of 176' (stratum 67) has 
been added on the authority of Mr. Schultz. The record as it appears below 
is copied from that published in the Petroleum Monthly. 
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X. Olive ahnles, StoSSO^ 

117. Chooilate oolored mltn sand, 6toatie = 

2S. Olive ahulea, SS to 812 = 

39. Mlcaoeous auiii, ft to 918 := 

80. OlivB ttlmlea, 6UiB24 = 

81. R«d etiule, 6 to 930 = 

82. MioaoeouB Bands, 6 to 935 = 

83. Olive Bliules 2to937 — 

81. Mii5iueou-i sand 10 to 947 = 8 

85. Olive Htiules, . 6 to 903 = E 

86. Mixed stialeB, (red and olfva,) 2 to 955'= 6 

87. Olive uluilcs, 38to993= 6 

8S. Gray Bind, lisht, 8 to 996 = fl 

8S. Shata very aoll, 6 to 1002 = 8 

40. Blue clay 6 10 1008 = 8 

41. Olive Blialea, ; «5 to 1078 = 6 

42. Dark micaoeous sand, 36 to 1100 = G 

43. Soapstone, soft mud vein, 3toHlI= G 

44. Gray sandstone 28tollS0= fi 

46. Slate rook, 2S to 11«4 = 4 

46. Very hard Boadroak, II to 1176 = 4 

47. Sandstone E6 to laoi — 4 

48. Slaty rock, 21 to 1222 = 4 

49. Hard sandstone and soft slate, 21 to 1243 = i 

50. Slaty rocli with aaud 25 to IS6B = 8 

5L Mud vein, I to 1200 = 3 

62. Slate, 4 to 1273 = S 

6S. Sandrook, *8 to 1831 = > 

M. •' ChiUk rook," to 1837 = 8 

55. Mud vein, 17 to 1314 = 8 

B6. Light sandrock, ." 18 to 1862 = 3 

67. Sandrock, 17 to 1379 = 2 

68. Lime t ] nnd hard shale, 8tol887= 2 

69; Soft shale, . 26 to 1412 = 2 

00. Hai^abale, lime and Bsnd, 10tol422= 2 

61. Softbluoslialp, 15 to 1487 = 2 

«L Hard sandrock, 60101497-^ 1 

TO. Sandrook, (T) 8 to I60S = I 

64. Bfaale and sand mixed, 14 h> 1619 — 1 

65. HardBhellyaandrock 38 to 1657 = 

SB. Rock and shales, alteniating 62 to 1600 = 

67. Interval, 176 to 1785 = — 1 

Drilled wet. ARerwarde cased at 100' 

Size of hole 5 Inches. 

Inside diameter of easing, SJ" ; outidde, 4" ; w^bt per (bot, 6.320 
pounds. 

Conduetor, 41' 

Heavy ttmti water eoune 60' 

Saltwater 400" 
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Very soft olive shales, •* putty rook," SW 

<'Blaok gas" downward from, 900' 

Red shale at 940^ - 

Silioa abounds, hard and oompict, 950' 

Iron pyrites, 1000' 

Strong smell in derriok when raising tools, at • . . 1100" 

Gas vein very strong, shooting sometimes 20' high from top of 26' 

sandstone, (stratum No. 47.) Gas vein not so strong at bottom 

of same sandstone. 

Gas and soot, with strong odor, 1240' 

Very small red and white pebbles on Jtools in 25' sand (stratum 

60,) at 1250* 

Gas quite strong at 1280' 

Oil and oil smell in air 1885'± 

Plenty of soot at 1480 

Inoreasing gas at 1560' 

Strong gas and strong smell at « . 1600' 

• 

Wilcox Well, No. e. 

Owned by M. M. Sohultz & Co. Situated 865 feet S. IT^o w. of WUoox well« 
No. 1, above. 

Well mouth above ocean, in feet, 1642* 

1. Loam and gravel, 80to 30= 1612 

2. Gray sUte, 60to 80== 1662 

3. Gray slate, 2| to 82J= 1550| 

4. Gray sand, 42* to 125 = 1617 

5. Red shale, 20 to 145 = 1497 

6. Gray sand, 6 to 150 = 1492 

7. Red shale, 26 to 176 — 1467 

8. Gray soapstone, (sliale and olay,) 10 to 185 = 1457 

0. Red shale, mixed with gray slate, 155 to 840 = 1302 

10. Streak of soft red shale, 15 to 865 = 1287 

11. Gray slate, 62 to 417 = 1225 

12. White sand pebble rook, containing gas and salt 

water, 6 to 422 = 1220 

13. Gray slate, 228 to 650 = 992 

14. Dark gray slate, 30 to 680 = 962 

16. Gray slate and sand, 76 to 756 = 887 

16. Gray and red slate mixed, 40 to 795 = 847 

17. Gray slate, 60 to 856 = 787 

18. Gray slate and hard shell, 6 to 860 = 782 

19. Gray slate, 6to865= 777 



* Based on the 1879 profile of the P. and E. RR., which makes Wilcox 1626.36, 
(see R., p. 12.) In Vol. XVIII, page 14, proceedings of the American Philo- 
sophical Society, I state that the elevation of the well mouth above ocean is 
1642', based on the then (1878) corrected datum of P. and E. RR., which makes 
Wilcox station 1527'. The diflFerence between the two elevations of Wilcox 
station is possibly less than the probable error in the elevation of the well, so 
that I deem it advisable not to change the elevation of the well, which has 
already been published. 
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20. Oniy and red slftte, S0toS85 = 

SI. Gray slaW, 36 to BIO = 

22. R«d and gray ■late,' 6 to SIS = 

88. Qny slate, 80 lo M6 = 

M. Gray sand, 6to950 = 

2B. Gray and red mnd, 6toe55 = 

30. Gray and red alato, 16 to 970 = 

87. Gray slat*. Wto985 = 

28. Oray slate and aand, 5to9g0 = 

39. Gray slate, . . 60 to 1060 = 

HO. Gray alaCe and s&Dd 6 to 1055 = 

81. Gray slate and Mnd, 2S to lOSfl = 

82. Dark gray wind, 16 to 1096 = 

IS. Very hard light gray sand, 5 to 1100 = 

84. Orayslateandaand.oimtafolngsnullblTalvealiells, 20 to 1130 = 

86. Gray slate and hard gray sand, 6 to 1126 = 

IS. Oray slate and Boa sand, 10 to 1185 = 

87. Hard gray sand, 10 to 1145 = 

85. Softgmyalate, 27 lo 1172 = 

8S. Gray Mnd, 8 to 1180 = 

4A. Gray sand and elate, fi to 1165 = 

41. Oray slate containing shell, ., 16 to 1200 ^ 

42. Gray sand, oontalnlng first etrong smell of oil 1306 

to 1310, 30 to 1320 --= 

43. Oray alata and hard shell, IS lo 1285 = 

44. Gray slate, 16 to 1^ = 

45. Oray slate containing sheila, IS to 13ns = 

40. Gray elate and oloTsr seed Mnd, 5 lo IZTO = 

47. Gray slate, with bard shell, 10 to 1280 = 

48. Gray alate. ... 10 to 12B0 = 

49. Gray slaW and bard abeU, 26 to 1316 = 

60. Ught gray sand, 10 to 183S = 

61. Coarse gray Mnd, 6 to IS80 = 

BO. Slate, 6 to 1386 = 

68. Hard gray Mnd, 6 to 1840 = 

64. White mnd 10 to 1360 = 

65. Coane gray Mnd 6 to 1356 = 

Btt. Gray slate and shell, 6 to 1360 = 

ST. Gray alate 80 to IBOO = 

68. Graysand 10 to 1400 =^ 

60. Gray alate, 90 to I4U0 = 

60. Oray alate oonl^ning ahell, 26 to 1446 = 

61. Orayalato 15 to 1460 = 

63. Oray alate oonialning ahell, 106 to 1S65 = 

68. Hard gray nnd 15 to 1680 = 

61. Slate and ahell, 66 to 1635 = 

66. Oray sand 85 to 11(70 = - 

08. Coarse gray elate to 1679 = — 

67. Bark brown mnd, oontainlng amber oil, greatest 

amoiiiii near iDpof Mnd," 10 to 1693 = — 

' 'Probable representative or Bradford "3d"oroil produoing sand. 
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• 

68. Gray slate, 40 to 1785 =— 98 

69. Gray slate and sand, 10 to 1745 = — 108 

70. Gray slate and shell, 25 to 1770 =r — 128 

71. Gray slate and sand, 6 to 1776 = — 134 

72. Uard gray sand rook, oontaining a great quantity of 

gas, 4to 1780 = — 188 

78. Gray nlate, 10 to 1790 = — 148 

74. Fine sand and slate, 5 to 1795 = ~ 158 

75. Gray saud, upper part oontaining heavy green oil, 20 to 1815 = — 178 

76. Gray and red micaoeous sand and pebbles, .... 20 to 1885 = — 198 

77. Gray slate. ... 55 to 1890 = — 248 

78. Gray slate and red sand, 5 to 1895 = — 258 

79. Red sand and pebbles, 5 to 1900 = — 258 

80. White sand oontaining oil, 10 to 1910 = — 268 

81. White and gray sand oontaining oil, 20 to 1930 = — 288 

82. Gray slate, 74 to 2004 = ~ 362 

Drilled dry. Cased, 541* 

Fresh water oourse, .42|' 

Gas and salt water, 422' 

Gas increases, salt water, 588' 

Gas vein, , 1172' 

First show of oil, 1205' to 1210* 

Sand oontaining greatest amount of oil, particularly at top of 

sand. Oil, amber color, 1679' to 1695' 

Great gas vein, ^ 1776' 

Heavy gjeen oil, 1800' 

White and gray sand oontaining oil, 1900' to 1980' 

Wilcox Well, No. 3. 

{John's Well.) 

Owned by same. Situated 1782 feet N. lZ\o w. of Well No. 2, above. 

Well mouth above ocean, in feet, . . 1666 

1. Drift, as follows: 43 to 43 

Loam and sand, 5' 

Loam and gravel, 5' 

Gravel and pebble, 10' 

Gravel and sand, 5' 

Gravel and pebble, 5' 

Gravel and sandrock, 5' 

Quicksand and coarse pebble, 5' 

Fine sand, 3' 

o \ Gray slate, 2 to 45 = 1621 

{ Gray slate, 85 to 80= 1586 

8. Gray sand, 87 to 117 = 1549 

4. Red slate or shale, 18 to 135 = 1531 

5. Red shale, (rock hard,) 10 to 145 = 1521 

6. Gray sand rock, 10 to 155 = 1511 

7. Red shale, 5 to 160 == 1506 

8. Red slate, 20 to 180 = 1486 

9. Gray slate, . 25 to 205 = 1461 
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10. Red slate, 105 to 810 == 1866 

11. Red shale, 15toS25= 1841 

12. Gray slate and sand, 15 to 840 = 1826 

18. Gray slate and shell, 15 to 855 = 1311 

14. Red slate, 25to880= 1286 

16. Gray slate, 16 to 895 = 1271 

16. Gray slate and shell, 20 to 415 = 1261 

17. Gray sand, 15 to 430= 1286 

18. Gray slate, 6 to 485= 1231 

10. Gray sand rook, 7 to 442 = 1224 

20. Clover seed rook, 8 to 450 = 1216 

21. Gray shale, 15 to 465 = 1201 

22. Dark gray slate and shell, 76 to 640 = 1126 

23. Gray slate and shell, 7 to 547 = 1119 

24. Gray slate, 48 to 590 = 1076 

25. Hard gray slate, 75 to 665 = 1001 

26. Hard dark gray shale, 80 to 695 = 971 

27. Gray slate and sand, 6 to 700 = 966 

28. Harti gray sand, 16 to 715 = 951 

29. Light sand with shale, 5 to 720 = 946 

80. White and gray sand, 65 to 775 = 891 

81. Hard and fine gray sand,' 26 to 800= 866 

82. Fine dark gray sand, 6 to 805 = 861 

gg (Grayslae, 6 to 810 = 866 

c Gray s^ate and shale, 6 to 815 = 861 

84. Fine gray sand, 28 to 838= 828 

85. Red slate, 7 to 845 = 821 

86. Gray sand, 25 to 870 = 796 

87. Red slate, 10 to 880= 786 

88. Gray slate, 35 to 915= 761 

89. Red slate, 6 to 920 = 746 

4a Gray slate, 16 to 936= 781 

41. Soft gray sand, 5 to 940 = 726 

42. Soft gray and white sand, 15 to 955 = 711 

^ K Dark gray sand, 5 to 960 = 706 

f Hard gray sand, 6 to 966 = 701 

44. Gray sand and slate, 6 to 970 = 696 

45. Fine hard dark gray sand, 6 to 975 = 691 

46. Red slate, 6 to 980= 686 

47. Gray slate, 85 to 1015= 651 

48. Hard gray sand, 20 to 1085 = 681 

49. Gray slate, 85 to 1070 = 596 

60. Dark gray sand, 6 to 1075 = 691 

61. Gray sand, 5 to 1060 = 586 

62. Gray shale, 15 to 1095 = 671 

68. Gray sand and very hard shells, 6 to 1100 = 666 

54. Soft gray sand, 16 to 1115 = 561 

56. Gray and white shell 10 to 1126 = 641 

56. Close soft white sand 20 to 1145= 521 

67. Hard gray shells, 20 to 1165= 501 

68. Gray slate, 1510 1180= 486 

60. White and gray sand and pebbles, 10 to 1190 = 476 
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'60. Close whfte Bud, ^ BtolIS5 = 

61. Gray aandntone sad wblM pebbles, 30 to 1216 - 

62. CoarM while aind, G to 1220 = 

es. Silver gnjsnnd 10 to I2S0 ^ 

04. Fine white sand, 6 to 1335 = 

86. Qray slate and shell, 10 to 1246 = 

66. Oray slate, tOto 1285^ 

67. Gray slate and shell, 25 to 1810 = 

68. Gray sand 20 to 1330 = 

69. Whiteaand, lOtolStO- 

70. Slate, 6 to IMS = 

71. Coarse gny auid 10 to 1SB5 = 

72. Sott white sand, 6 to 1360 = 

78. Untt gray sand, 6 to MBS = 

74. Fine white sand 6 to IS70 = 

76. Slate and bard shell 16tolB8G = 

76. Qray und hard shell, 80 to 1416 = 

77. Gray slate, 20 to 1486 = 

78. Slate and shell, 6tolM0 = 

78. Hard gray sandstone, 10 lo 1460 = 

SO. White sand, B to 1455 = 

81. Gray slate, 85 to 1400 - 

83. Hard gray shale, 6 to 1493 = 

88. Gray sand, 6 to 1500 = 

84. Close white sand G to ISOS = 

BC. Hard white sand, 6 to 1610 = 

as. Gray slate 20 lo 1580 = 

S7. Qray elate and shell, 6 to 1686 = 

88. Hard white sand, 10 to 1615 = 

89. Gray shell, 6 to 1660 = 

SO. Gray slale, 26 to 1575 = 

91. Gray mad and shell, 15 to 16M = 

02. Gray alale, 16 to 1605 = 

93. Gray sand, ao to 1625 = 

91. Gray slate, 10 to 1636 = 

95. Gray slate and shell, SO to 1665 = 

96. Qray slate, 10tol67S = 

97. Gray slate and shell 10 to 1680 = 

93. Crevlco full <>C quloksand, 2 to 1687 = 

00, DarkKiTi.lcontainlngoll, 3toISao = 

lOOi Crevice oontidn In K loose stones and oil, G to 1603 = 

101. Dark sand and oil 6 to 1700 = 

102. Coarse «nd and oil, B to 1705 = 

108. Loose sJata, 10 to 1715 = 

104. Llght-oolored slste, 65 to 1780 = 

106. "Gaa oreTloe," ta\l of stone and sand, 6 to 17S6 = 

106. Darltawid. 7 to 1792 = 

107. I,lH;ht.oolored slate, W to 1808 = 

108. Hun! fino sand 15 to 1823 = 

100 White iindred BHrdinixed, red sand-like quloluand, to I8R3 = 

110. Fine rod and white sand, II to 1843 = 

111. Sandy alale (7), 7 to 1850 = 
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Drilled dry. Cased, 647' 

Drive pipe, 48' 

Heavy water oourse, 52|' 

Qaavein, 608' 

First strong smell of oii, 1182' 

Gas and strong smell of oil, 1182' 

Oil in gray shale, 1685' 

Crevice full of quicksand, 1687'± 

Oil, imy 

Crevice containing loose stones and oil, 1695' 

Oil, 1700' 

Oil, 1706' 

Pumped, 1720'(?) 

Oil, 1780' 

Gas crevice fUll of stone and ssmd, 1784' 

Gkui crevice, 1808' 

Iluling's Well, No. 1. 
{Old Owl Well) 

South Dank of Kmzua creek ; northern part of Warrant 3084, Hamlin town- 
ship. Drilled 1878. Authority, Mr. Scth Hulinga. 

Well mouth above ocean in feet, -f 1625 

1. Conductor, ...60to 60 = -f 1676 

2. Red rock, 100 to 160 = -f 1476 

8. r, 600 to 750 = -f 876 

4. Red rook, .. 60to800 = -f-825 

6. ?, 175 to 975 = -f 650 

6. Shells and sand, 100 to 1075 = ^ 550 

7. ?, 200 to 1275 =i= + 850 

8. Sand, slate and shells, 270 to 1546 = -f ^ 

9. Bradford oil sand, 68 to 1613 = -f 12 

Iluling's Well, No. 3. 

North of Kinzna creek in western part of warrant 8076, Hamlin township. 
Drilled winter 1878 and 1879. Finished March, 1879. Authority drillers. 

Well mouth above ocean in feet, -f 1716 

1. T, . . : 160 to 150 = -f- 1565 

2. Red shale, 50to200= 1616 

8. Gray shale, 26to225= 1490 

4. Red rock, 85 to 810 = 1406 

6. Pebble rock, 20 to 380= 1886 

6. Red rock, 20 to 860 = 1885 

7. Sand shale, 20 to 870 = 1846 

a Red rock, 80to400= 1816 

9. Sandy shale, 20to420= 1296 

Streak of red rock, 420 •=: 

10. ?, 66 to 476 = 1240 

11. Blueslote, 816 to 790 » 026 
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12. Slate and shale, 5to705=: 920 

Light red rook, • 785 = 

18. r, 100 to 895= 820 

14. Hlate and shale, 20 to 915 = 800 

16. Red rock, 16 to 980 = 786 

16. Slate, 20 to 950 = 706 

Red rook, 950 = 

17. ?, 46 to 995 = 720 

18. Slate, 6 to 1000 = 716 

Dark red rook, 1000 = 

19. r, 100 to 1100= 616 

20. Slate and shell, 10 to 1110= 606 

21. Pebble sand, ; 15 to 1125 = 590 

22. Slate and shell, 176 to 1300 = 415 

28. Shale, 60 to 1360 = 866 

24. Slate and shell, 15 to 1375 = 840 

Sand, "2dRand,»» 1875 = 

25. ?, 75 to 1460= 266 

26. Pebble sand, 15 to 1466 = 250 

27. Slate and hard shells, 200 to 1665 = -f 60 

28. Sand, ''adsand," 65 to 1730 = — 16 

Drilled dry. A show of oil was found at a depth 1695'. 
A salt water vein was encountered at 1700'. The well was 
reported to be '*dry," and at the time the recoi-d was ob- 
tained, July 2, 1879, the derrick had been pulled down and 
the well abandoned. 

Glad Run ''Dry Holer 
{Kinzva Well,) 

Owned by the Prodnoers Consolidated Land and Petroleum Company of 
Bradford. Hituated on Kinzua oreek, near the mouth of Glad run, in warrant 
8123, Hamlin township, McKean county, and about five miles northeast of 
Kane. The land upon which this well id located together with the adjoining 
tracts are part of thoee originally belonging to the '* McKean Elk Land and 
Improvement Co ," General Thomas L. Kane, Supt. 

The well whs drilled in the spring of 1877, and the record was furnished by 
Mr. L. C. Blakeslee, Superintendent P. C. L. and P. Co. 

The elevation of the top of the well as determined Mr. J. W. Murphy of 
Wilcox, is 52 feet higher than Wilcox Well, No. 3, or 1718 feet above ocean. 

Well mouth above ocean in feet, . . . . , 1718 

1. Surface clays, Ac, 82 to 82 = 1686 

2. Soft slate, 78 to 110= 1608 

3. Mud slate, 95 to 2a5 =s 1618 

4. Red rock 50 to 255 = 1468 

6. Slate rook, 38to293= 1426 

6. Red rock, 67 to 850 = 1868 

7. Sand *< shells "and red rock mixed, 16 to 865= 1858 

8. Slate, 85 to 400 = 1818 
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9. Sand "shell," 10 to 410= 1308 

10. Slate, 846 to 766 = 962 

11. Mixed slate and hard slate rook, 261 to 1017 == 701 

12. Mixed slate and sand *< shells," 858 to 1375= 348 

18. Hard slate mixed with sand and ** pebble shell," . . 870 to 1745 = — 27 
14. Slate and sand alternating, 40 to 1785 = — 67 

Drilled dry. Cased at 370* 

Heavy sand "shell" at 1017' 

Sand at 1746' 

Slate at 1760* 

Sand at 1768' 

Slate at 1780' 

Salt water found in sands at 1745' and 1768' 

Mr. Blakeslee reports that no *'good show" of oil was 
found. A small gas vein was struck, position not stated. 
Elevation of the bottom of the Olean Conglomerate on the 
P. & E. RR. four miles due southwest from the Kinzua 
Well is 1868 feet. The calculated elevation of the same 
horizon at the well is 1900 feet. 

Cohurn Well. 
{Warrant 3212 Weimore.) 

This well is located on an east branch of Dalaon run, and a little over \\ 
miles due north of Sergeant station, on the P. and E. R. R. 

Well mouth above ooean in feet, = 1900 

1. Conductor, 20 to 20 = 1880 

2. White pebbly sand, 60 to 70 = 1830 

8. Gray slate, 82 to 102 = 1798 

4. Sand, (show of oil,) 46 to 148 = 1752 

6. Slate, 80to 178 = 1722 

6. Sand, (show of oU,) •. 84 to 212 = 1688 

7. Hard shell and sand, 183 to 395 = 1506 

8. Red rock, 200 to 595 = 1305 

9. Gray sand containing gas, 15 to 610 = 1290 

10. Red rock, 100 to 710 = 1190 

11. Gray slate and shell, 580 to 1240= 660 

12. Hard sand, 16 to 1256 = 644 

18. Gray slate, 124 to 1390 = 520 

14. Sand, 85 to 1415 = 485 

16. Gray slate, 68 to 1478 = 422 

16. Sand, 15 to 1493= 407 

17. Gray slate, 44 to 1587 = 363 

1& Sand, (smell of oil,) 20 to 1557 = 343 

19. Sand, (nearly solid,) 200 to 1757= 143 

20. Gray date 88 to 1795 = 105 

21. Sand, 16 to 1810 = 90 

22. Gray slate, 80 to 1840 » 60 

8 IIII. 
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» 8«nd 40 to 1880 = + 30 

%L Qr&y alate fuid ^ella, 04 to 19M = — 44 

35> Brown sand oODtalnlng oil, 9 to 1053 =x— 53 

9B. Uray slate and shell, 15 to 1066 = — 68 

27. Sand, (Bradpobd OIL PBODVOiifo SANK,) 70 to 2038 = — 1S8 

38. Slal«, 66to2093 = — 198 

30. Slate and auid, 170 to 2238 = — 368 

Smethport Well, Ko. 1. 

L. Taylor rarm. on the first north braccb of BlaokBmith run weetofSmetb- 
port. Drilled by Lytle and Vede, 1876, Tor Smetbpott Oil Co. (jpeclmeiu 
loat. Record iuipert'tabut reliable. 

Well iiiDUth above ocean In feet, 16B0 

1. Bed soil, <onnduoior,) 8 to 8= 1683 

2. Bed Buiidalone, 2 to 10 = 1680 

8. Bedaudgraysund 10 to 20= 1670 

1 & 6. Sand very hard, 18 to Stt = 1663 

Uppbr CHBNnna, No. VIII. 

S. Black slate 22to 60= 1G30 

7. Slate, . 10 to TO = 1620 

8. Dark and very bard, 84 to 104 = 1486 

e. Dark slate, 16 h> lao = 1470 

10. Dark Band, 60 to 170 = 1420 

11. Slate, 10 to 180 = 1410 

la. Ligbt slate, aOto 200= 1890 

IB. Slate, 10 to 210 ^ 1880 

14. Light gray sand, 14 to 224 ^ ISflS 

16. Slate, e 10 280 = 1800 

16. Slate and shell 100 to 830 ^ 1260 

17. Shells very hard, 46 lo 873 = 1212 

18. Dark gray snnd 12toS00= 1200 

19. White pebbles, 10 to 100= 1190 

20. SUte, ao lo 420 = 1170 

21. Slate 20to 440 = 1130 

32. Very muddy, 20 to 460 z= 1130 

28. Sand abslls, 110 to 670 = 1020 

34. Slats, . 10 to 680 = 1010 

26. Slate and sand sheila, 647toll27= 463 

as. Coarse gray aand, ISto 1140= 450 

ST. Pebble^ 10toll60= 440 

28. Slate 20 to 1170 = 420 

29. Coartesand, 10toll80= 410 

SO. Hard fine white sand 18toll98= 397 

81. Slate, n to laio = 380 

sa. Dark gmy slate, 10 to 1220 = 370 

88. SUte and shell, 120tolS10= 2B0 

BRADPOBn OIL SAirn. 
84 A 86. White Mnd, 20 to 1360 = 280 
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LowBB Ohemuno, No. VIII. 

86. Slate, 148 to 1508 = 82 

37. BlneaheU, 22tol530= 60 

38. Gray slate, 40 to 1670 = -f 20 

89. Slate and shells, 124 tib 1694 = — 104 

40. Dark brown sand, (Smbthport oil sand,) . . 26 to 1720 = — 180 

41. Light gray slate, 60 to 1780 = — 190 

42. Slate and shell, 120 to 1900 = ~ 310 

48. Slate and sheU, 104 to 2004 = — 414 

Drilled dry. Cased at 237^ At 1127' in stratum number 
26 a considerable showing of oil was obtained. 

At about 1400 and 1500 feet a considerable quantity of 
gas was obtained, about half as much as was obtained in the 
Haskill. There was not a sufficient quantity to run the 
boiler. 

JFTasMll Well. 

East side of Marvin oreek, 1^ miles S. W. of Smethport Begun Deoember 
1, 1876. Ck>ntinaed to 1581', April, 1877. Record by W. Haskill. 

Well inouth above ooean, in feet, 1558 

1. Conductor, 80 to 80= 1522 

2. Flagstone, 25to 55= 1497 

8. Blue slate, 165 to 220 = 1832 

4. Hard sand shells, 25 to 245 = 1807 

6. Blue slate. 175 to 420 = 1182 

6. Red shales, 25 to 445 = 1107 

7. Blue slate, 22 to 467= 1085 

8. Red shale, 12 to 470 = 1078 

9. Hard shells and blue slate, 21 to 500 = 1052 

10. Hard blue rock, 2to502= 1050 

11. Soapetone and shells, 103 to 605 = 947 

12. Very hard blue shales, . 10 to 615 = 987 

18. Soapstone and hard shells, 45 to 660 = 892 

14. Sand, open and porous, 20 to 680 = 872 

15. Soapstone and hard shells, 86 to 716 = 886 

16. Pebble sand and gas, 8 to 719 = 888 

17. Soapstone and sheUs, 61 to 780 = 772 

18. Hard gray sand, . 5 to 785 = 767 

19. Soapstone and shells, 100 to 885 = 667 

20. Soft white slate, 85 to 920 = 632 

21. Slate and shells, 40 to 960 = 592 

22. Very hard shell, 5to965= 587 

23. Very soft soapstone, 7 to 972 = 580 

24. Very hard sand shells, 8 to 975 = 577 

25. Slate and shell, 65 to 1080 = 522 

26. Stray sand, 15 to 1045 = 507 

27. Slate and shell, 40 to 10S5 = 467 

28. Hard sapd shell, 4 to 1089 = 468 
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29. Good stray sand, 4 to 1098 = 459 

80. Slate and shell, 77 to 1170= 882 

81. Seoond sand, 45 to 1215 = 837 

82. Slate and shell, 80 to 1245 = 307 

38. Stray sand, 18 to 1268 = 289 

84. Soapstone and shell, 82 to 1845 = 207 

85. Sand, (show of oil, Bradford Oil Sand,) . 12 to 1857 = 195 

86. Soapstone shells, 98 to 1450 = 102 

87. Shelly sand, . . . '. 7 to 1467 = 95 

88. Soapstone and shells, 28 to 1480 = 72 

89. Shell, strong gas, 2 to 1482 = 70 

40, 41, ± 42. Soapstone shells, 188 to 1620 = — 68 

43. Sand, (good show of oil,) 80 to 1650 = — 98 

44. Hard shells and sandy slate, 68 to 1713 = — 161 

45. Soapstone, 5 to 1718 = — 166 

46. Oil sand. (Smethport Oil Sand,) 18 to 1736 = — 184 

47. Shells and sandy slate, 125 to 1861 = — 309 

Drilled dry. Cased at 250^ Gas at 719. Strong gas at 
1482' and 1620'. Smell of oil at 1263'. Show of oil at 1357', 
1482' and 1620'. 

It has been variously reported that the oil found in this 
well in small quantities came from the Bradford sand 
(stratum 35) and the Smethport sand (stratum 46.) At dif- 
ferent times positive assertions have been made in regard 
to each horizon ; from the latest reports it seems now quite 
certain that the bulk of the petroleum comes from the lower 
sand. 

Brant & Co.'s Well, No. 2. 

Located 495 feet south of Haskill well. 

Top of well 1600 

To Bradford sand, 1360 

To Smethport sand, 1754 

Thickness of sand, 24 

Gas at 1630 

Torp>edoed at 1778 

Total depth of wen, 1805 

Produced 1 barrel a day six months after drilling. 

Brant <6 Cb.'s Well, No, 3. 

1320' E. and 165 S. of No. 2. 

Top of well, 1775 

Fossil shell bed, (8' to 10' thick,) at 1450 

To top of Bradford sand, (20* thick,) 1510 

Total depth of well, (?) 1900 
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Brant & Co.'^s Well. 

{Wilcox Traeuy 



On Marvin oreek. 



TopofweU A. T., 1517 

To Bradford sand, (35' thiok,) 1298 

Hamar & EruhouVs Well. 

{Fletcher tract.) 
Marvin oreek valley, moatli of Head brool^ Sergeant township. 

Top of well above tide, 17J5 

To Smethport sand, (25' thick,) 1976 

Chocolate sand, (30' thick, show of oil,) 2200 

Total depth of well, 2230 

Hamar ^s Well. 

On Wild Cat run. Sergeant township. 

Top of well A. T., 1671 

Total depth, 2000 

Show of oil in Bradford and Smethport sands. 

Lucius Rogers* Well. 

On Warrant 2058, near Smethport, between county road and railroad. 

Top, A. T., 1531 

To Bradford sand, (30' to 35' and strong gas,) 1300 

To Smethport sand, (with oil show,) 1728 

Sherman^ Hatch <& Co.^s Well. 

On Caspar Smith's farm, Warrant 2091, near school-house No. 6, Farmers' 
Valley, Keating township. 

To top of Smethport sand, (20,) 1780 

Drilling stopped at 1811 
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GB0I7P XTTT, 

Wells in Crawford County. Five Wells near TitusviUe^ 
(one in Venango County,) Four Wells repeated from 
Report Q^, Wells in Erie County. Wells in Mercer 
Courdy. 

Logan Well^ No. 1. 

May, 1869. 

Parker famii TitoBville, Crawford oounty. Authority, 8. B. Logan. 

Well mouth above ooean, in feet, .... 

Conduotor, 14 to 14=: 

?, 466 to 480 = 

l8t sand, 18 to 498 = 

?, 202 to 700 = 

2d aJEUid, (Oil oreek « stray,'*) 20 to 720 = 

?, 16 to 736 = 

Sdsand, (ooarse and pebbly,) 62 to 798 = 

A good paying well. 

Logan Well, No. 2. 

Located on the same farm, and 200 feet west of Well No. 1. 

Well mouth above ooean, in feet, 

Conductor, 18 to 18 = 

? 466 to 478 = 

Ist sand, 24 to 497 = 

r, 193 to 690 = 

2d sand, (OU creek "stray,*') 20 to 710 = 

r, 18 to 728 = 

Sdsand, (finer than in No. 1,) 61 to 789 = 

Not SO good a producer as Well No. 1. 

Logan Well, No. 3. 

On Parker fSeum, 200 feet north of east from Well No. 1. 

Well mouth above ooean, in feet, 

Conductor, 18 to 18 = 

?, 468 to 486 = 

Ist sand, 20 to 606 = 

r, • 204 to 710 = 

2d sand, (Oil creek "stray,") 80 to 740 = 

? 4 to 744 = 

Sdsand, fine, (ooarse at 768',) 62 to 806 = 

Production small. 
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Logan Well^ No, 4.. 

August, 1870. 
On Parker form, 800 feet south-east of Well No. 1. 

Well mouth above ooeaui In feet, 

r, 470 to 470 = 

Ist sand, estimated, aoto490 = 

?, 202 to 692 = 

2d sand, (Oil creek "stray,") 80 to 722 = 

r, 8 to 780 = 

8dsand, (good,) 60 to 700 = 

Production small. 



Logan Welly No. 5. 

On Watson farm (?) below the Refinery on the plank road between Titus- 
ville and PleasantvUlo ; about one mile south-westerly from Well No. 1. 

Well mouth above ooean in feet,' 

Drive pipe, 100 to 100 = 

?, > 35 to 135 = 

1st sand, 23 to 158 = 

?, 214 to 372 = 

2d sand, (Oil creek, «*stray,") 8to380 = 

r, 11 to 391 = 

Sdsand, (good sand,) < 50 to 441 = 

Production small. 

Bobbin's Well. 

Near Oil Creek Lake, Bloomfield township, Crawlbrd county. 

Mouth of well, 0' = 1420' A. T. 

"Conductor hole," 14' to 14' = 1406' 

"Very hard sandstone," 80' to 44' = 1376' 

"Slate (red rock at 209' from top)," 881' to 375' = 1046' 

" Sand, good, pebbly, some oil," ( Third oil «and.— I. 

C. White,) 9' to 884' 

"Slate," 146' to 580' 

" Sand shells, fragments in this interval, one contain- 
ing pebbles at 594'," 120' to 650 

"Soft slate," 262' to 912' 

"Sand shells, very hard," 20' to 932' 

"Softslate, to bottom of hole," 68' to 1000' 

Rightly to understand this record, it is necessary to con- 
nect it with an outcrop of the Corry sandstone in the ravine 
next west of the hole ; the base of the rock lying 85' above 
R. R. Grade, or 1496' A. T. 
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Lilly Well, 

One mile south of Conoord, Conoord towoship, Crawford oounty. 

1. " Drive-pipe " through Drift, ll^ to II^ 

2. «*Blaok slate (Big water vein at 123')/' 16' to 135' 

3. ♦♦ Blue sandrook, very hard," • • • 20' to 166' 

4. "Red rock, blood red," * . . . 18' to 173' 

5. "Slate, gritty, soft," 20' to 193' 

6. " Sharp grit and pebble rook, pebbles thin and fiat, some red, 

dark, and white, pebbly at top, blue grit below," some oil ; 

(3rd oil sand— I. C. W.), 25' to 218' 

7. " Loadstone rook ; magnetized the drill ; soft like rubber," (!), 90' to 808' 

8. "Bedrock," 40' to 348' 

9. "Sand, white, very hard, and filled with pebbles," 30' to SIS' 

10. "Shells," 30' to 408' 

IL " Fine slate," 100' to 508' 

12. "Shells," 85' to 643' 

13. "Sand, white, very hard, some pebbles, big gas vein near center, 25' to 568' 

14. "Gritty sUte," 60 to 628' 

15. "Bedrock," 6' to 633' 

16. "Shells," 67' to 700' 

17. "Slate, with no grit," 90' to 790' 

18. "Shells, very hard to bottom of hole," 66' to 845' 

Wentworth Well. 

Two and a half miles south of Sugar Lake, Wayne township, Crawford 
oounty. 

1. "Clay and Gravel," 46' to 46' 

2. "Slate," 8' to 64' 

r 1. Coal, 1 ^ »» 

3. "Coal, J 2. Slate,6'> 8' to 62' 

( 8.' Coal, 2' 5 

4. "Slate," . 6' to 68' 

6. "Sandstone," 32' to 100' 

6. " Bluff SS.," . . 100' to 200* 

7. " ? ," 100' to 300' 

a "Mt. Sand," 100' to 400' 

9. " ? ," 308' to 706' 

10. "1st S. S.," 15' to 721' 

11. " r ," 231' to 952' 

12. "2d Sand, (some oil)," 10* to 962' 

18. "Slate," 16' to 977' 

14. "3d Sand, (better oil show)," 2' to 979' 

16. Slate, soapstone, Ac., nothing hard to drill through to bottom of 

hole, (at 1100)," 121' to 1100' 

Stimpson Wells. 

Cornell Well. 

In Beaver township, Crawford county. (See Eeport Q*, 
pnges 212+.) 
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Union City Well. 

July, 187a 

Located on Frenoh Creek flats. Union township, Erie oounty, about 80 rods 
west of the P. <fe E. R. R. depot, at Union City. Authority, Mr. G. Smith, 
who preserved, and kindly presented to the Soryey, 21 speoimensof the sand 
pumpings, as noted below. 

Well mouth above ocean, in feet, 1265 

Conductor, 12 to 12= 1258 

SUte and shale, 148 to 160 = 1105 

Mountain sand, 2 to 162 = 1103 

Slate and shale, (cased at 175',) 618 to 775 = 400 

Slate, sandy, little gas at 800", (Spec. No. 1 at 775',) ... 25 to 800= 465 

Sand shells, fine, gray, (Spec. No. 2 at 800^,) 25 to 825= 440 

Slate, (Spec No. Sat 840^,) 25 to 850= 415 

Slate and shells, (Spec. No. 4 at 875',) 80 to 880= 885 

Slate, (Spec. No. 5 at 900',) 80 to 910= 855 

Slate, a little sand, (Spec. No. 6 at 925',) 40 to 950 = 815 

Slate and shells, (Spea No. 7 at975') 25 to 975= 290 

Sandy slate, (Spec No. 8 at 980',) 5 to 980 = 285 

«* " (Spec No. 9 at 986',) 5 to 985 = 280 

•» " (Spec. No. 10 at 987',) 2 to 987= 278 

•< <« less sand, (Spec No. 11 at 1000',) 13 to 1000 = 265 

" «• (Spec No. 12 at 1020',) 20 to 1020= 245 

«« " (Spec. No. 13 at 1040',) 20 to 1040= 225 

Sand shells, (Spec No. 14 at 1050,) 10 to 1050= 215 

Sand shells, (Spec No. 15 at 1053',) 3 to 1053 = 212 

SS., fine-grained, gray, (Spec No. 16 at 1055,) 2 to 1055 = 210 

Sand shells. (Spec. No. 17 at 1060',) 5 to 1060 = 205 

Slate, black, and sand shells, gray, (Spec No. 18 at 1075,) 15 to 1075 = 190 

Slate, dark, some sand shells, (Spec No 19 at 1100',) . . 25 to ;iO0 = 165 
SS., very fine, gray, micaceous, flaky, (Spec No. 20 at 

1106',)' 10 to 1110= 155 

Sandy slate, (Spec No. 21 at 1225',) 15 to 1125 = -f- 140 

" " to bottom, 898 to 1523 = — 258 

No specimens of the last 398 feet were kept, but they are 
said to have been very similar to those from the last 15' 
sampled. The measures were soft. No sands, no gas, no 
salt water below the casing, and not a "show" of oil. 

City of Brie Gas Wells. 

(See Report L, page 168, &c. See Report Q*, page 288, 
&c. Report Q* also contains fragmentary records of many 
experimental wells in Crawford and Erie counties.) 

Cawthro Well Hecord. 

Mouth of weU about, 670' A. T, 

1. Ck>nduotors 12tol2 = 
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2. Gray slate, 280to242 

3. Ist gas at bottom of last 

4. Gray slate, (2nd gas at bottom,) 29 to 271 

6. " (8rd •* «* ) 88toS04 

6. " (4th «• " ) 64 to 868 

7. " (6thgas8»7',oil892',) 29to397 

8. " (6th gas at bottom,) 6to403 

9. •• (7th •• *« ) 17 to 420 

10. " (8th «« " ) 24 to 444 

11. " (9th " «* ) 2 to 446 

12. «* (10th «« «« ) 8 to 449 

13. " (gas and oil,) 19 to 468 

14. « (gas and oil at bottom,) 125 to 593 

15. " (more oil at bottom,) 53to646 

16. *< to bottom of hole, 49 to 695 

•« First oU at 392'." 



Slearne Manyfacturing Co. Well. 

1. ••Conductor," 8' to 8' 

2. ••Gray flags," 450* to 458' 

3. •» Reddish-brown shale," T to 

4. Soapstone and shales to bottom, T to 1418' 

The heaviest gas vein came in No. 3 which Mr. Flannigan 
thinks was about 50' thick, but is not certain, and the gas 
came near its base. 

He also states that No. 4 seemed to have almost the same 
composition throughout, being a mass of gray "soapstone" 
shales with occasional thin *' shells," or sandy layers 1' to 2' 
thick. No black slates of any importance were penetrated, 
except thin streaks which alternated with the ''gray" ma- 
terial, hence the Portage for mation was not passed through 
in this boring. The well commences at 655' above tide or 
about 120' below the top of the Portage system^ and this 
would give us as the thickness of these rocks at Erie, 1418' 
_[-12()' = 1538' plus an undetermined amount not penetrated 
by the drill hole. 

In and around the city of Erie there are some fifty gas 
wells. 

The first well of which the gas was utilized was put down 
about one hundred and fifty yards from the Jarecki Manu- 
facturing Company's Work, where the gas was used. It 
yielded largely at first, but the amount steadily decreased. 
This well was six hundred feet deep. 
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A second well, put down by the company on their own 
ground, yielded largely. It was put down seven years ago ; 
found gas at 200, 260, 400, and 600 feet deep, and is in all 
700 feet deep. It at first supplied gas enough to take the 
place of four tons of coal daily, and to light the works. It 
now only partially lights the works. 

These two wells are in the valley of a small creek. When 
other wells were put down in the same valley to the north 
of the works, the effect upon the yield of gas from the com- 
pany' s well was immediate and decided. 

At Steam's Works there are two wells, one 700 and one 
1400 feet deep. The supply of gas was originally large, but 
is now fallen off to a small quantity. 

The Erie Gas Company have put down two wells, and use 
the gas in supplying the city. 

Gas Well No. 1, is down to a depth of 750 feet. Gas was 
struck at 300 feet and at 360 feet. 

The pressure at first was fifty pounds to the square inch, 
but this fell oflf, and the pressure is now extremely irregular, 
never very great, and sometimes ceasing entirely and then 
coming back with temporarily much increased pressure. 

Mr. Caughey, the president of the company, who fur- 
nished the above facts, states that the natural gas is much 
heavier than the illuminating gas manufactured by them. 
He says that the natural gas is an 8-candle gas ; their man- 
ufactured gas, made from one half Sharon and one half 
Beaver coal, being a 16-candle gas. 

Gas Well No. 2, which was put down close to No. 1, 
yielded nothing. 

In Mr. Evans' well, also, the gas occasionally stops flow- 
ing entirelj^ and then, after a few days, begins flowing again 
with as much as double the normal pressure. 

Messrs. Oliver and Bacon have two wells. No. 1, down 
470 feet, and No. 2, down 600 feet. No. 2 never yielded any- 
thing. In well No. 1 gas was found all the way down, and at 
450 feet deep the pressure was very heavy. 

The pressure of the well at first is estimated at 60 to 80 
pounds. This pressure lasted for six months. The well is 
five inches in diameter, and the gas originally ran all the 
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power, (100 horse,) taking the place of three tons of coal 
daily. Now 2,200 pounds of coal daily are used, and the 
gas does the remainder of the work. The pressure is re- 
ported to be now even and regular, and no falling oft is 
noticed. 

The Erie Water Works have two gas wells. In No. 1 
there was gas at 550 feet, but the amount was small, and 
the well was abandoned. 

No. 2, is 1,200 feet deep, but no gas apparently deeper 
than 800 feet. The pressure at first was very heavy, but 
soon settled down to a normal rate, which now keeps very 
even. Tlie gas yielded takes the place of two tons of coal 
daily. The well hole is six inches in diameter. 

The Swalley well, which is down in the valley of the small 
run on which the Jarecki wells were put down, is yielding 
gas, but in the absence of accurate figures, can only be said 
to have lost three fourths of its pressure in ten years. 

The well at the mouth of this small run, where it empties 
into Lake Erie, continues to yield gas with a very regular 
pressure. Messrs. Rawle, Noble & Co., have carried it with 
pipe from the well to their furnace, one mile to the east- 
ward. The well is 800 feet deep, and shows a pressure of 
gas of 25 pounds. This pressure is variable, but Mr. Noble 
thinks, shows no regular falling off. 

At the Erie Car Works, (Messrs. Davenport, Pairbum & 
Co.,) 1} miles southwest of Erie, there are two gas wells. 

Well, No. 1, is down 705 feet, and was put down in De- 
cember, 1870. Some gas was found near the surface, within 
the first 60 feet ; fresh water at 147 feet ; gas at 213 feet ; 
much gas at 580 feet, and again gas in the bottom of the 
well. The water now pumped is salt ; the original pressure 
was 70 pounds to the square inch, it is now only 17 pounds. 

The well is six inches in diameter. The pressure is re- 
ported as not now falling off, but on the contrary, that it 
seems rather greater now than in 1874. 

Well, No. 2, is down 700 feet. The pressure of the gas 
was very heavy at first, but is now about 17 pounds to th^ 
square inch. 

Mr. P. P. Adams has a gas well one third of a mile east 
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of the Erie Car Works. The well is down 750 feet. The 
first gas was struck at about 300 feet deep, and from that 
on down at various depths to the bottom. The water in the 
well is slightly salt, and a little heavy oil comes with it. 

The pressure at first was heavy, but soon came down to 
the present moderate flow, which it keeps now aj^parently 
with no regular falling oflf. 

The Tracy Gas Well, two miles from Erie, is down 750 
feet. Gas found at 400 feet ; much gas at 610 feet, and again 
gas at 675 feet. The pressure kept evenly at about 25 pounds 
for the first 17 months, when it suddenly fell off to about 
one eighth of that pressure, and at that point, it has since 
remained constant. 

At Predonia, New York, natural gas from ah horizon far 
below that of the oil sands of Pennsylvania, has beei> util- 
ized for many years. 

The gas was first found coming up in the bed of the creek 
in 1821, and was then used, though in a small way, for 
lighting some houses in the village. 

In 1858 a gas well was put down on the creek, one half 
mile north of this old well. Of this depth thirty feet were 
shafted, and one hundred and twenty feet of a four-inch 
bore hole. The gas supply from this well has been and is 
regular in its average amount. 

A second well, four hundred and seventy-five feet deep, 
just along side of this well, failed to add anything to the gas 
yielded, the amount coming from the two wells being just 
what had been coming from the firat one. The second was 
therefore abandoned. 

A gas well put down at the gas works, one half mile away, 
was eight hundred feet deep and yielding nothing. 

Mr. Coburn put down a well in the town, at his mill, 1,250 
feet deep, which yields a regular supply of gas. The total 
yield, however, of these wells is only about 6,000 cubic feet 
daily. 
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Jamestown Well, 

1876. 

Situated on hillside, nearly opposite depot at Jamestown, Cliantanqna county, 
N. Y. From Mr. Pratiier, of Jamestown 

Well mouth above ooean, in feet, about 4-1826 

Conductor dug say, 8 to 8 = 1317 

Slate and shale, 402 to 410= 915 

SS., line gray, little gas, 8 to 418 = -f 907 

Dark slate, no sand, 1889 to 1807 = — 482 

Sulphur water at 68'. Sal t water at 270'±. Cased at 250'. 
No red rock in weU, no oil, and but little gas. 

Wild Cat Hollow Well 

1877. 

On land of Mr. T^ H. Bromley, about one mile west of Stoneboro*, Meroer 
county. Authority, T. H. Bromley. The upper part, down to 172', was given 
to Mr. Chance before the well was completed. The lower part, to Prof. White, 
in the following year : * 

Well mouth above ocean, in feet, 1227 

Conductor, 10 to 10 = 1217 

SS., "surface sand,*' 20 to 80 = 1197 

Slate, black, 20to50 = 1177 

Red rock^ 8to58 = 1169 

Slate, black, ; 84to92 = 1185 

SS., " Mountain Sand," ... 80 to 172 = 1065 

?, (Red rock above First sand,) 408 to ^= 592 

1st SS., (thickness not given,) at 635 

?, (including 140* of 2d SS.,) 815 to 950= 277 

8dSS., (thickness not given,) at 950 

Black slate below 3d sand. 

The Second sand contained a show of heavy oil. The 
Third sand yields a light yellow oil. Probably a ten iJarrel 
well. 

♦ See Q». page 174. 
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GBOUF XIV. 

Wells in Elk^ Cameron^ Clinton^ and Potter Counties. 
Ernhovt and Taylor Well^ No. 1. 

North side of Wilson run, near soath-east corner of Warrant 8218, Jones 
township, Elk oounty, and about 3J miles north-west of Wiloox, and several 
hundred feet north of the P. <& E. R. R. Owned by CapU John Emhout and 
Franic Taylor, Esq. 

Drilling was oommenoed Jan. 16, 1878, and abandoned March 18, when the 
tools were lost. 

Record reported by Mr. M. M. Schultz. Elevation of well, determined by 
Mr. A. W. Sheafer. 

Month of well, by barometer, above ocean level, 1645 

Loam and sand, 40 to 40 = 1606 

Blue sand shale, 160 to 200 = 1446 

Blue slate, 40 to 240=^1406 

Bedrock, 05 to 835 = 1810 

Bed rock, very hard, 15 to 860 = 1206 

i2«d rocA>, softer, 46 to 805 = 1260 

Bedrock, 46 to 440 = 1206 

Sand and shells, 16 to 465 = 1190 

Slate, 16 to 470 = 1176 

Bedrock, 10 to 480 = 1166 

i2«ri«and, (cased at 481^',) 16 to 495 = 1160 

Blue sand shells, 86 to 530 = 1116 

Brown sand and white pebble, 20to550 = 1095 

Slate and shells, 95 to 645 = 1000 

Hard blue sand, 10 to 655 = 990 

Slate and shells, 20 to 675= 970 

Brown sand and whito shells, 6to680=966 

Slate and shells, 75 to 755= 890 

Blue sand, 25 to 780= 866 

Slate and shells, 210 to 990= 655 

Bedrock, 20 to 1010= 686. 

Slate, 50 to 1060= 686 

White sand, 85 to 1095= 560 

Bed sand 20 to 1115= 680 

Slate and shells, 185 to 1260= 896 

Gray sand, . . 25 to 1275 = 870 

Gray slate and shells, 10 to 1285= 860 

Gray sand, 20 to 1805= 840 

Slate and shells, 10 to 1815 = 880 

White sand, 6 to 1820= 826 

White sand, containing gas and strong smell of oil, .... 16 to 1835 = 810 

Gas and smell of oil, 1820' 

Lost tools, 1886' 



128 nil. ADDITIONAL RECORDS. J. F. CARLL. 

Bear Creek Well. 

On Bear Creek, east side of county road, between Wiloox and Ridg^way, in 
Warrant 3257, Jones township, Elk county. 

Owned by tlie Producers* Consolidated Land and Petroleum Company, of 
Bradford. Land leased from Wilcox Tanning Company. 

Drilling was commenced about April 1, 1878, and was completed in from 50 
to 60 days. 

The record was reported by Mr. M. M. Schultz. No show of oil was found. 

The elevation of the top of the well is, (bar.,) above ocean, 1595 

Drive pipe, 25to 25= 1670 

Blue slate rock, 25to 50= 1545 

Bedrock, 15 to 65= 1580 

Blue slate, 10 to 75= 1520 

Bedrock, *. 20to 95= 1600 

Sandy or " putty " slate rook, 26 to 120 = 1475 

Sand rock, 25 to 145= 1450 

Soft slate, '. , 12 to 157= 1488 

Hard shells, 5 to 162 = 1483 

Very muddy slate, 20 to 182= 1418 

Hard slate, 10 to 192= 1408 

Hard sand, 8 to 200 = 1395 

Hard slate, 80 to 230= 1365 

Very white loose sand, 86 to 265= 1830 

Hard shells and slate, 5 to 270= 1825 

Very hard sand, 20to290= 1305 

Tough slate rock, 10 to 300 = 1206 

Very hard shells, 10 to 310= 1286 

Hard fine sand, 10 to 320 = 1275 

Soft slate, 30to850= 1245 

Hard fine sand, (cased at 380',) 69 to 419= 1176 

Soft slate. 10 to 429= 1166 

Hard fine sand, 10 to 439= 1156 

Shells, 30 to 469= 1126 

Very red rock, 6 to 474 = 1121 

Soft slate or "putty "rock, 80to 554= 1041 

Shells and slate, 55 to 609 = 986 

Blue slate, 15 to 624= 971 

Bedrock, 10 to 634= 961 

Blue slate, 22 to 656= 939 

Hard sand 9 to 665= 930 

Bedrock, 26 to 691 = 904 

Blue slate 12 to 703= 892 

Hardshell, 4 to 707= 888 

Bedrock, 86 to 793 = 802 

Blue slate, 22 to 815= 780 

Bedrock, 48 to 863= 782 

Slate and shells, 80 to 893= 702 

Bedrock, 26 to 919= 676 

Hard gray sand, 10 to 929 = 666 

Soft slate and shell, 167 to 1096 = 490 
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Orayslate, 169toiaS5= 340 

Sand 10 to 1265 = 830 

Slate and Bhalta, 80 to 1286 = 800 

Fine red sand 10 to 1805 = 290 

SlatoandahelLi, 208tol608= 87 

SfliHlvHiiolls 25tol633= 63 

SlnienniiHliellB. 8* lo I6d7 = 38 

CioMnnhtsand, 12KH67B = -i- 16 

SoftsUte 26 to 1601 = — 9 

Clone white aand ]0tol6H=— 19 

Slate and vhellB, 6atolBfle = — 71 

Pebble BHiid 6 to 1671=— 76 

SlaUt and Bliella 16 to 1686 = — 91 

Whlfe Band ahella, 10 to 1896 = — 101 

Bardelmte 10 to 1706 = — 111 

Looee wbite sand 60 to 1756 = — 161 

SiBieandshellB, 66tnl821=— 226 

MuddvBliile .• 16 lo 1836 = — 241 

Stale an.Uliells, 12tol818=— 253 

MuddvHlate aOtolBrt8=- 278 

Slalaandsandshella, 80tol8B8 = ^ 808 

S»nrt. 22 to 1920 = — 826 

BlulBMnd shells, 8 to 1928 = — 838 

SUte, 60to 1988 = — 898 

Slate and Bhelli, 10tol9e8 = — 108 

CrevloednUned off water. 120" 

380* 

Salt water 270" 

Ddllsra reported "oil nii«tl"iaHuidfh>m . .1706 to 1756' v 

Silver Creek Welt. 

On Silver Creek, wo* side of oounty road, between WUoox and RIdgway, 
in warrant 8211 Ridgway township. Elk oounlj. 

Owned hv T-lesira. Tiurton and Wallaoe, of Rjnd farm. I«nd leaaed from 
Wlloiix TanninK t'oinpfliiy 

DrllUngwaH Lviiitiiienoed about the aarae time as at the Bear Creek Well, 
andwnsGompleuid June26, 1678. 

The ]-eo<jrd W41H rcporierl bj Mr. M. U. Sobulti. Noabowof oil waa found. 

The<>lpvationoflh9 topofthewellla (Bar.) aboveooean, 161S 

Conductor, 16 to 15= 1600 

SUte, 16 to 80= 1585 

OrayMtid 26 to 65= 1660 

pehbleaand, BOto 85= 1530 

Bed slate, 6U> B0= 1525 

BiKikiand, 60 to 160= IMfi 

Fine blue aand, 70 to 220= 1396 

Jttd slate 10 to 280= 1386 

Pins pebble rook, 8ato2flO= 1S56 

Dark floe wind. 40 to 800= 1316 

BlMe and hard ahella, 10 to 310 = 1305 

9 IIII. 
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Fine blue sand 70 to 880= 1285 

White slate, 10 to 890= 1226 

Hard tine sand, 65 to 445= 1170 

White slate and hard shells, (cased at 450',) 05 to 540= 1075 

Bedrock, 5 to 646 = 1070 

Soft white slate, 65to600= 1016 

Hard shells and slate, 10 to 610= 1005 

Soft white roolc, 40 to 650= 965 

Hed rock 100 to 750 = 865 

White slate, 15 to 765 = 850 

Bed rock, 85 to 850 = 765 

White slate, 22 to 872 = 748 

Bedrock, 25 to 897 = 718 

White shells and slate, 26 to 923= 692 

Bed rock, 40 to 90rf = 652 

White slate, 42 to 1005 = 610 

Hard shells and slate 20 to 1025 = 690 

White slate witli shells, 50 to 1075 — 640 

Hard black sand, 25 to 1100= 616 

Hard slate, 75 to 1175= 440 

Blacic slate and shells, 45 to 1220= 895 

Hard white sand, 15 to 1235= 380 

Slate. 10 to 1245= 870 

Sand and shells, 10 to 1255= 860 

Hard shelly rock, 45 to 1300 = 816 

Pale red rook and slate, 10 to 1310 = 805 

White slate and shells, 10 to 1320 = 295 

Bed sand, 12 to 1332 = 288 

Soft slate, 18 to 1345 = 270 

Hard shells, 20 to 1365 = 250 

Light red sand, 10 to 1375 = 240 

Hard shelly rock, 20 to 131)5 = 220 

Fine gray sand, 10 to 1405= 210 

Hard red rock, 10 to 1415= 200 

Slate and shells, 20 to 1485 = 180 

i?«d aand and pebbles, 25 to 1460= 156 

Hard shells 15 to 1475 = 140 

Slate and shells 85 to 1510= 106 

White slate, 10 to 1520 = 96 

Gray sand, 8 to 1528= 87 

Bed rook, 7 to 153.") = 80 

Slate and hard shells, 45tol5S0= 85 

Hard line white sand, 25 to 1605 = -h 10 

Hard slate and shells, 20 to 1625 = — 10 

Fine white sand 8 to 1633 = — 18 

Hard shells, 7 to 1640 = — 25 

Fine gray sand, . . 10 to 1650 = — 85 

Hard shells and slate, 15 to 1665 = — 60 

Hard shells, 6 to 1670 = — 55 

Sand and pebbles, 8 to 1678 = — 68 

Slate and shells, 82 to 1760 = — 146 
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Salt water in slate, 445 to 540' 

Salt water in red rock, 1528 to 1535' 

Smell of oil reported in sand, 1^0 to 1678' 

Si. Mary's Well. 

West of St. Mary*s in Benzinger township, EJlk oounty. 

The reoord of this well was published in a paper read before the American 
Philosophical Society, March 18, 1881, by Mr. Charles A. Ashburner. A sec- 
tion of the coal measure above the well mouth was constructed and Joined to 
the well record for convenience of reference. 

The section and record as reported, are as follows : 

1. Gray sandstone, shale and slate, 67' 

2. Coal, KUlanning Upper, 3' 

3. Sandy shale and slate, 33' 

4. Coal, KUianing Middle^ 1' 6" 

5. Sandstone and shale, 55' 

6. Coal, DckguSf KiUanning Lower, 3' 

7. Fireclay, 3' 

8. Shale, 17' 

9. Coal, 1' 4" 

10. Sandstone and shale, 10' 

11. Limestone and shale, Clermont Ferriferous, ... 10' 

12. Shale, 13' 

13. Coal, 5" 

14. Bhale, 16' 

16. Coal, Clermont, Clarion, ... 2' 

16. Sandstone and shale, Johnson Run SS., 32' 

17. Coal, Alton Upper, 2' 7" 

la Shale, 18' 

19. Coal, AUon Lower, 3' 

20. Sandstone. Kinzua creek SS., 45' 

21. Shale and coal, . ... 10' 

22. Sandstone and conglomerate, Olean oonolomer- 

ATK, . ... 50' 

23. Slate, sometimes containing a coal bed 2' thick, . . lO' 

Tbtal, 406' 

24. Grit, day and gravel (top of St. Mary's drill hole,) 18 

25. Sand, 18 

26. Interval, 45 

27. Sand, 25 

28. Interval, 140 

29. Sand, 16 

30. Interval, 124 

31. Sand, 20 

82. Interval, 205 

83. Red shale, sandstone and slate, . 335 

34. Interval, 12 

85. Sand, 49 

36. Interval, 369 

87. Red sandstone, 25 
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to 


420 


to 


625 


to 


960 


to 


972 


to 1021 


to 1390 


to 1415 
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88. Interval, 85 to 1450 

89. Reddish rock, 5±to 1455 

40. Interval, 215 to 1670 

41. Sand, • • 44 to 1714 

42. Gray and blaok slate, containing shells and streaks of 

red, 286 to 2000 

48. Fine bluish-white sand, 10 to 2010 

The record of the well is given just as it was reported by 
Mr. W. W. Ames, who had copied it from the driller's 
book. The underscribed intervals contained generally gray 
slate. 

A small gas tein was struck at a depth of 650 feet ; at 
972 feet a very much larger one was found. At a depth of 
450 feet and 1020 feet salt water was encountered. The geo- 
logical horizon of the Bradford Oil sand, is at least 250 feet 
below the bottom of the St. Mary's test well. 

The section may be grouped into formations as follows : 

Carboniferous Aob. 

XIII. Lower productive Coal Measures, (1 to 15 inol.,) . . . 285 

XII. Pottsville conglomerate, (16 to 22 inol.,) 161 

XI. Mauoli Chunk shale, (28,) 10 

X. Pooono shales and sandstones, (24 to 82 inol.,) .... 625 

Total, 1081 

Devonian Aoe. 

IX. Catskill sandstone and shale, (33, ) 835 

VIII. Chemung shale and sandstone, (84 to 43 inol.,) ... 1050 -f 

Total, 1385 



Total of known roolu, 2416 

Spring Creek Well. 

Near the mouth of Spring oreek. Spring Creek township, Elk county. 
Record reported by Prof. J. P. Lesley. 

Well mouth above ocean, in feet, 1268 

1. Hard sandstone, to 150 = 

2. Oray slate and flaggy sandstone, 250 to 400 =s 

3. Red sandstone, 215 to 615 = 

4. Hard, white sandstone, 85 to 650 = 

5. Soft slate, 25 to 675 = 

6. Red sandstone, 60 to 735 =s 

7. Sandstone and slate, 115 to 850 = 

8. Hard white sandstone, 80 to 880 = 

According to Mr. Chas. A. Ashbnrner, strata Nos. 3, 4, 
o, and 6 of this well, having a total thickness of 335 feet, 
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represent the Red Catskill formation, No. IX. The follow- 
ing section, from the hilltop down to the top of the well, 
was reported by Mr. Ashbumer : 

Top of hill above tide, 1880 

Concealed, 46 

Johnson Run Sandstonb, 55 

Alton Upper ooal bed, 5 

Slate and stiale, 38 

Crop Alton Lower ooal bed, — 

Kinzua Creek sandstone and shale, 104 

Crop Marshburg Upper coal bed, — 

Olban Conqlomeratb, and concealed strata, 265 

Sandstone and shale, 20 

Conglomerate, 20 

Sandstone and shales, 15 

Total, — 

The Spring Creek well was drilled about 1866 (?), in search 
for the Oil Creek sands. No show of oil was reported. 

Mr. Ashburner estimates that the Bradford oil sand is at 
least 1200 feet below where the drill stopped in this well. 

Benezette Oil Company's Well, 

At Benezette, Benezette township, Elk county. 

Drilling was commenced at this well by water power Biay 1877, abandoned 
February, 1878. 

Well mouth above ocean in feet, 1005 

1. Sou, ... 7 to 7 

2. Red and gray rock, 10 to 17 

8. Gray shai^, 40 to 57 

4. Red pock 4 to 61 

5. Gray slate, 12 to 73 

6. Red rock, 18 to 91 

7. Blue slate, 8 to99 

8. Blue sandy rock, 4 to 103 

9. Blue slate, ... 20 to 123 

10. Hard blub limestone, 7 to 130 

11. Light slate, 4 to 134 

12. Dark slate, 18 to 152 

18. Sandy slate, 26 to 178 

14. Slate, 22 to200 

15. Red rock, 4 to204 

16. Hard gray rock, 8 to207 

17. Sandstone, '*• Ui Band^'' 10 to 217 

18. White clay, 8 to225 

19. Red rock mixed with green slate and gray rock, . . 400 to 625 

20. Gray sandstone, 8 to683 

21. Red rock 24 to 657 
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22. Hard gray and blue rook, 42 to699 

23. Red rock, 8 to 707 

24. Gray rook, * 6 to 718 

25. Sandstone "second «and*' not through, 8 -|- to 721 

Size of hole, 0.8 

Casing 6|" diameter, 398 

Size of hole below easing, 0.5| 

Qas vein struok at 376 

This well was originally drilled for salt to a depth of 600 
feet about 1863, (?) The salt water came from a depth of 
300 feet. The size of the original well was 3 inches. 

When this well was drilled it was expected to find the 
Oil creek "oil sands." 

The red rock found below a depth of 225' is the represent- 
ative of the Red Catskill formation No. IX. 

The upper Benezette limestone occurs about 40 feet above 
the top of the well, and the top of the Oleax Conglomer- 
ate, about 225 feet above the well mouth. 

Record reported by Mr. Charles A. Ashburner. 

Houghston and Ernst Well. {Emporium Well,) 

Bond farm, Sliippen township, Cameron county. 

On the Bond farm north of ttie junction of North Creek with the Driftwood 
branch. Messrs. Hougliston and Ernst drilled a well for oil, but no indioa- 
tions of oil were found. 

The following is the record : 

1. Conductor, 26to 26 

2. Shells mostly tine sand, 200 to 225 

8. Red rock, 12 to 237 

4. Hard shells, 108 to 315 

5. Red rock, 5to850 

6. Shell, 75 to 425 

7. Soa slate, 175 to 600 

8. Sand, 55to655 

9. Slate and shells, 295 to 950 

10. Sand, 70 to 1020 

11. Hard shells, 55 to 1075 

12. Pebbly sand, 4 to 1079 

13. Soft slate, 250 to 1329 

14. Sand shells and slate, 278 to 1607 

Elevation of well 1100' above tide. 

The top of the Chemung is probably 100' above the mouth 
of th-e well, so that the section shows about 1600' of these 
measures. There is no stratum in this record which can be 
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identified with tlie Bradford oil sand; this horizon is at 
least 1300' below the bottom of the Catskill rocks. 

Cameron Wall and Section, 

This well, situated on the east bank of the Sinnemahoning, one half a mile 
north-east of Cameron station, was drilled to a depth of 971', but although one 
**sand " was pierced, it failed to produce oil. 

The section was constructed in the deep hill immediately above the well. 
The elevation of the bottom of the Oloan Conglomerate is 1440' above tide, and 
of the well mouth 955'. 

Massive sandstone and conglomerate. Lower portion of 

Olean, No. XII, 25 

Concealed, (upper 60' i, No. XI,) 76 

Sandstone, green-gray, micaceous, thin bedded, .... 10 

Sandstone as above ; grains a little coarse, 20 

Concealed, ....!... 70 

Sandstone, green-gray flaggy, thin bedded, 6 

Concealed to top of well, 805 

1. Gray flags, 118 to 113 

Cats/till, No. IX. 

2. Chocolate 8 to 121 

8. Blue shale, 69 to 180 

4. Chocolate, 41 to 221 

6. Blue . ' 14 to 235 

6. Chocolate, 24 to 259 

7. Blue, 2810 287 

8. Chocolate, 104 to 391 

9. Gray, 84 to 425 

10. Chocolate, 85 to 460 

Chemung No. VIII. 

11. G;ay, 120 to 580 

12. Dark iron gray, 9to589 

18. Light Gray, 87 to 626 

14. Iron gray, . . 37 to 063 

15. Light gray, hard rook, gas increasing 84 to 747 

16. Sandstone, yellowish, very sharp grit. 42 to 789 

17. Light gray rock, large quantities of gas, 21 to 810 

18. Blue, soft, shelly, growing harder and whiter, then chang- 

ing to brown rock, thence to blue, 64 to 874 

19. White, 20 to 894 

20. Red, 4 to 898 

21. Very hard blue rock, 73 to 971 

The Bradford oil sand., in McKean and Elk counties, lies 
1300' below the bottom of the Catskill formation. To reach 
the horizon of this sand, provided the Chemung does not 
thicken to the east as the formations above it do, this well 
would have to be drilled 800' deeper. 
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Judging from the record of the Bond farm well, it seems 
improbable that this sand would be found at this depth. 

Stratum No. 20 is one of a series of red bands which are 
very persistent in McKean and Elk counties. They show in 
the wells about Bradford, Kinzua creek, Wilcox, Ridgway, 
St. Mary's, and other places in these counties. 

Hyner Well. 

Three quarters of a mile below Hyner's Station, P. A E. RR., Clinton 
ooonty. Drilled by Clinton County Oil and Mining Co.; oomnieneed Sept. 1, 
1877 ; finished Dea 10, 1877. See report G^, page 183. 

Drive pipe in weU *< stone and wash," local drift, 50 

Red n)ok, with iron, 80 

Gray rook, hard and dark, 15 

Red rook, partly shales, 22 

Gray rock, with mica, 16 

Red rock, hard, .- 5 

Red rock, salt water, 82 

»* Copper" (?) rock, 4 

Red rock, salt water, 10 

Gray rock, salt water, 16 

Red sandstone ; gas, 46 

Red rock ; with shales ; gas, 52 

Gray rock ; very hard, 11 

Red rock ; with gray shales, 115 

Sandstone, 4 

Red sandstone, Ill 

Gray rock, 8 

Sandy red shale, gas, 87 

Gray rock ; dark, some sandy bands, 95 

Red rock ; some oil, .... 85 

Shale; sandy and gray, " partially hard," 35 

Red shale ; some ore, 10 

Gray rock; with sand, 80 

Red shale, 7 

Sliale and sandstone alternating, blue, 67 

Sandstone tine and white, 25 

Slate, blue, 88 

Sandstone and blue slate, alternating, 96 

Sandstone white, 6 

Sandstone blue, very hard, 55 

Sandstone and shale, blue and very hard, 92 

Sandstone and shale, blue, 80 

Sandstone brown and white ; oil and gas, 5 

Sandstone dark blue, with shale, 165 

Sandstone dark blue, with white sand shells, 10 

Sand shale ; soft and blue, 83 

Shale ; blue, with brown and black sand shells, 125 
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Shale ; w>ft bine, 150 

Sandstone, white with oil, 46 

Shale; sandy, bine, 25 

Sandy shelly rock, bine, 219 

Total to bottom of well, 1187 



Hebron Well. 

At Hebron in Potter oonnty. (See G', p. 79.) 

Snrraoe, 

Interval, 480= 480 

Sand ?, (itnpnre limestone,) 20 = 450 

Interval, 810 = 760 

Stray sand, 15 = 775 

Interval, 85= 810 

Sand,? 120=980 

Interval, 180 = 1060 

Sand,? 10 = 1070 

Interval, 82 = 1102 

Sand, 16 = 1118 

Interval, 105 = 1228 

Sand, 15 = 1288 

Interval, 42 = 1280 

Sand, 8 to 6 = 1286 



Borehole in Harrison township^ Potter county. 

(See G>, p. 80.) 

Surface, 

Interval, end of casing, gas, 892 to 892 

Interval, salt water at bottom, 51 to 448 

Interval, 292 to 785 

Streaks of sand and shell, 70 to 805 

Interval, 85 to 840 

Sand, 55 to 895 

Interval, . . 105 to 1000 

Streaks of sand and shell, 185 to 1185 

Interval, 45 to 1280 

Sand 60 to 1280 

Interval, 170 to 1460 

Sand 10 to 1460 

Interval, 143 to 1603 

Sand and shell, 7 to 1610 

Interval, 65 to 1676 

Sand and shell, 70 to 1745 

Interval, 186 lo 1930 

Sand, .. .... •••••••>••• 4 to I1I94 

Interval to bottom of well, 61 to 1995 
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Neah Well. 

Butler county, Neah farm, three miles S. W. of St. Joe. From the driller, 
and **Kood/' per Mr. James Stevenson. 

Well mouth above ooean, in feet, 

?, 160 to 160 = 

Limestone, (estimated,) 12 to 172 = 

Shells, gray ; strong gas, 828 to 1000 = 

?, . . 133 to 1133 = 

2dSS., (estimated,) 20 to 1163^ 

? 200 to 1353 = 

Stray sand, (estimated,) 15 to 1868 = 

?, 21 to 1389 = 

SdSS., 12 to 1401 = 

Gray rook, with gas, 44 to 1445 = 

Blair Well. 

Butler county, Staley farm; not far from Great Belt city, 1874 (?). 
From Mr. Blair to James Stevenson, and believed to be C9rrect. 

?, 177 to 177 = 

Coal —to 177 = 

?, 278 to 450 = 

Limestone, 13 to 463 = 

?, 988 to 1451 = 

2dSS., (estimated,) 20 to 1471 = 

? 231 to 1702 = 

3d SS., oU show, 27 to 1729 = 

?, 29 to 1758 = 

SS., good, 1 to 1759 = 

Shale, red at bottom, 66 to 1825 = 

Slate, *. . . 50 to 1875 = 

Mr. Blair thinks the one foot sand at 1758' is Butler 3d 
sand. 

Spang & C half ant Well. 

1876. 

Allegheny county, Shaler township, on Pine creek, near Sharpsburg. Au- 
thority, Mr. Chalfant. 

750±? 

? 200 to 200 = 

Coal, 1 to 201 = 

?, mostly sandstone, 1249 to 1450 = 

?, 350 lo 1800 = 

••2d sand,*' 80 to 1830 = 

?, 170 to 200.1 = 

"8d sand," (not through,) 10 to 2010 = 1260? 

The well was cased with 5^" casing to the depth of 450', 
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and drilled on down to 1450 feet, where a very heavy vein 
of salt water was encountered, which filled the well and 
flowed over at the top. Smaller casing was then inserted, 
and the salt water passing .up between the two casings 
poured out daily, it is estimated, about 2000 barrels. Some 
more salt water was struck at 1800', but this did not inter- 
fere so much with the drill, and it was urged on down to 
2010', where a bit or reamer was lost, and the hole being 
too small to allow the introduction of effective fishing tools, 
the well was finally abandoned. 
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Wells in Jefferson^ Clarion^ Butler, Allegheny, Beater^ 
Greene, Cambria and Somerset Counties, 

Brookmlle Well, 

JeflTerson county, on R. D. Taylor's land. Drilled in 1875. Aathority, R. 
J. Nicholson. (See p. 116, VV.) 

Conductor, 23to 28 

Mountain sandstone, 120 to 143 

•'Redsand;" »*Redroclc," 15 to 158 

Soapstone and shale, 20 to 178 

White slate, 6 to 184 

Coarse sand, 80 to 214 

Slate, sand, and red rock, 161 to 875 

Interval 5to380 

First sand, (gas show,) 29 to 409 

Soft rock, 121 to 580 

Sand, (with oil show.) 18 to 548 

Slate and shells, (gas,) 92 to 640 

Red rock and shale, 128 to 763 

Sand, (gas, no oil,) 20 to 788 

Alternate slate, shale, red rock, with shells, 847 to 1180 

Sand, fine and close, \ 

Shale, slate, and red rock, J 270 to 1400 

Shale and slate, 800 to 1700 

Cased at 456'. 

Chambers'* Well, No, i, 

November, 1875. 

Clarion county, J. Mendenhali &rm, Edenburg, near Qoaa Bros., No. 1. 
Authority, H. MoCormick, driller. 
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Well mouth above ooean, In feet, 1660 

?, 100 to 100 = 1460 

Coal, 2 to 102 = 1458 

?, 68 to 160 = 1400 

Limestone, /errt/erott«, 12 to 172 = 1888 

?, 108 to 280 = 1280 

SS., <* Mountain sand,'' hard, 100 to 880 = 1180 

Slate, 200to680=980 

?, 74 to 654= 006 

Cased, (salt water,) 654'. 

?, 820 to 974= 686 

SS., 1st, : . 8 to 982 = 578 

Slate, 40 to 1022= 688 

Shells, 60 to 1082= 478 

SS., 2d, 14 to 1096= 464 

?, including 60* of red rock, 146 to 1242 = 318 

SS., 3d, (oUatl245',) 26 to 1268= 292 

A good average well. 

Snydershurg Well. 

Clarion county, Farmington township, 4 m. S. of Tylersburg and 1 m. B. of 
Snydersburg. Drilled in 1878. Authority, Dr. Towler. (See p. 180, VV.) 

Well mouth, A. T., (barometer,) 1470' 

Conductor, 14 to 14 

Bluff sand, 166 to 170 

Mountain sand, 70 to 240 

Slate and shells, 60to300 

Red rook, 7 to 307 

Slate and shells, 282to589 

Soft slate, 2 to 591 

Pebble sand, 5 to 596 

Shell, slate, and sand, 188 to 734 

First 9An^, 30 to 764 

Slate, 110 to 874 

Red rock, "little," 27 to 901 

i$^cond sand 20 to 921 

White sand, 5 to 926 

Red rock, *♦ big," 40 to 966 

Black slate, . i 50 to 1016 

Stray sand, 17 to 1033 

Third sand, 12 to 1045 

Slate, 9 to 1054 

Third sand, 11 to 1065 

Slate, 85 to 1100 

Fourth sand, 11 to 1111 

Slate 96 to 1207 

Cook Well, No, 2. 

Clarion county, Farmington township, Tom's run, 2 m. N. W. of Cooksburg^ 
1878. (See p. 184, VV.) 
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Well month, A. T., 1260± 

Condactor, 22 to 22 

Interval 21 to 48 

Monntaia sandstone, 121 to 164 

Slate, 66to220 

Sandstone, yellow, 5 to 225 

Slate, 27to252 

Sandstone, close, 20 to 272 

Slate and shells, 8to280 

Sandstone, close, 89 to 819 

Slate, 10 to 829 

Sandstone, pebbly, 81 to 860 

Slate, 110 to 470 

Interval, 29 to 499 

Bedrock, 11 to 610 

Slate, 40to660 

Bedrock, 18 to 668 

Slate, • 22 to 690 

Bedrock, (shells at 685', OeO', 675',) 185 to 725 

Slate, 48 to 768 

Sandstone, 16 to 784 

Slate, 42 to 826 

Bedrock, 17 to 848 

Thompson Well^ No. -. 

Butler county. Concord township. Moses Thompson farm 8 miles west of 
Greece City. 

Well mouth above ocean, in feet. 

Conductor, 20to 20 = 

Slate, 60 to 70 = 

8S., 20 to 90 = 

?, 86 to 176 = 

Limestone, 26 to 200 = 

f , 100 to 300 = 

SS., ("60 feet,'') 60io860 = 

Slate, 12 to 872 = 

SS., 16 to 887 = 

?, 16 to 402 = 

SS , mountain sand, oaised 406, 26 to 427 = 

Slate, 15 to 442 = 

SS., estimated, 20 to 462 = 

r, 618 to 1075 = 

SS., 2d, streaked with red, estimated, 20 to 1095 = 

r, 285 to 1880 = 

SS., 8d, "poor," 80 to 1410 = 

Slate, 40 to 1450 = 

SS., 4th, (good, no oil,) 20 to 1470 = 

Slate and shells, 80 to 1500 = 

Unproductive. 
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Fetterman Well, 

1862.? 

Beaver county, on Fetterman farm 2^ miles above Beaver 
Falls. 

This well was originally drilled a four inch hole, to the 
depth of about 1000 feet. Much salt water was encountered 
before reaching 650 feet, and at 900 feet or deeper a heavy 
gas vein was tapped, which threw out the salt water with 
so much force that drilling had to beflnally abandoned. 

The gas continued to flow apparently with unabated vol- 
ume until 1876 when the Economy Company leased the well 
for the purpose of utilizing the gas in their cutlery works 
at Beaver Falls. 

A new rig was built (the old one having been destroyed 
by the burning gas) and the hole was reamed out 6i inches 
in diameter, to the depth of 657'. Three and a quarter 
inch casing was then inserted which so effectually excluded 
the water that not a barrel per day came in afterwards. 

The gas was conveyed in pipes to the cutlery works and 
sufficed to Are six boilers for several years. 

A slight show of oil can be seen on the salt water in this 
well and also in Economy No 1, but it comes in at some 
point above the bottom of the casing, for none appears after 
the water is excluded. 

The reaming of the well was done under the direction of 
Mr. J. W. Ramsey, who preserved and kindly presented to 
the Survey, fifteen specimens of the rock-chippings, from 
which the following record is made. 

The well commences at the base of the Home wood sand- 
stone at an elevation of about 25' above the Beaver river. 
Before reaming commenced, the old conductor of 13' had to 
be removed and an iron pipe inserted to the depth of 25' to 
sustain the crumbling iron-shales found at this horizon. 

Conductor, 26to25 

Slaty shale, dark, (Spea No. 1,) 89 to 64 

SS. fine, hard, gray, (Spec No. 2,) 2 to 66 

Slate dark, (Spec. No. 8,) 60 to 116 

Shale, micaceous, dark, (Spec. No. 4,) 14 to 130 

SS. fine, hard, white, (Spec. No. 5,) 46 to 176 

Slaty shale, dark, (Spec. No. 6,) 44 to 220 
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8S. fine, hard, gray, (Speo. No, 7,) 24 to 244 

Slaty shale, dark, (Spec No. 8,) 8to252 

Shale, with fiae, micaoeoos sand shellR, dark, (Spea No. 9,) 40 to 292 

Siaty-ahale, mioaceoos, dark, (Spec No. 10,) 78 to 870 

SS. fine, hard, fiaky, dark greenish-gray, (Spec. No. 11,) 6 to 876 

SS. fine, hard, greenish-gray, mixed with dark sandy shale, 

(Spea No. 12,) 12 to 888 

Slaty shale, bluish, (Spec. No. 13,) 142 to 530 

SS. coarse, with white, red and slate colored pebbles, (Spec 

No. 14,) 102 to 632 

Large pebbles from the above, (Spec No. 14, bis.) 

Slaty shale, micaceons, biueish^ (Spec No. 15,) 25 to 657 

The bottom of the well was not reamed and consequently 
no record can be made. The total depth is 982 feet. The 
gas is supposed to come from a depth of about 900 feet. 

Comparison of Specimens. 

These specimens evidently do not correctly represent the 
whole section in detail. Many more ought to have been 
taken, to show the structure satisfactorily. Compare, as 
follows, with Economy Well, No. 2 : 

Feiterman. Economy t No, 9. 

N08.I, with Nos. 3,4,5, 

2, " 6, 

8 and 4, «• 7, and 8, 

6, " ' . 9, agree well, 

6, " 10,11,12,13,14, 

7 " 15, agree weU, 

8 and 9, " 16, 

10, " 17,18,19, 

11 and 12, «« 20, agree well, 

13, " 21 to 32, 

(No. 13 probably taken near horizon of No. 22.) 

14, with 38, agree well, 

16, '• 84, 
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Wolf Creek Well 

VSJO, 

Bntler county. Slippery Rock township, farm of Edward Smith, on Wolf 
oreek, near the Junction of Butler, Lawrence, and Mercer counties. Drilled 
by the Wolf Creek Oil Company. Authority, C. O. Kingsbury, treasurer of 
company. 

Slate and shale, 106 to 106 = 

SS., 85 to 148 = 

Slate, 20 to 163 = 

SS., 167 to 820 = 
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Slate, 105 to 425 = 

SS., 85 to 460 = 

"Soapstone," 200to660 = 

SS., 20to680 = 

SS., 76 to 756 = 

Red rock, 80to835=: 

SS., 11 to 846-= 

Slate, 231 to 1077 = 

SheUs, (oil show at 1080',) 5 to 1082 = 

••Soapstone," 50 to 1182 = 

SS., gray 20 to 1152 = 

SUte, 90 to 1242 == 

Red rock, '. 80 to 1822 = 

SUte, blaok, 78 to 1400 = 

Unproductive. 

NesUtt Well. 

Butler county, Franklin township, Hindman ihrm, 1877, (for description, 
see p. 47, V.) 

Limestone, at 215 

Mountain sand, at 875 

Firei sand, at 1090 

Second sand, at 1275 

Third sand, at 1875 

Cased at 510'. Total depth, XWl 

McCandUss Well. 

Butler county, Franklin township, 1877. 

Limestone, at 285 to 250 = 

Mt. sand, at 470 to 680 = 

First sand, at (heavy vein of salt water,) 1180 to 1180 = 

Second sand, at 1870 

Depth of well, 1500 ± 

Davis Well. 

1879. 

Ohio, Loraine county, Grafton township, near Belden and about 27 miles 
south-west of Cleveland. Authority, James Davis, Pleaaantville. 

1. Surface clay, 7to 7 

2. Soapetone, blue, 20to27 

8. Slate or shale, black and very hard, 70 to 97 

4. SS., bluish gray, fine ; fair drilling, 58 to 155 

No. 3 varies in thickness in different localities from 50' 
to 100', and it has been known to reach 130'. 

No. 4 is sometimes white and it may have a thickness of 
10' in one well and of 130' in another. It is in layers and 
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the oil appears to come from the horizontal seams between 
them. 

Under No. 4 is found a layer of white mud or clay, from 
2' to 30' thick, and under this mud comes 46 feet or more 
of red shale. 

About 40 wells are now producing in this district, (Oct., 
1879.) A well pumps from 100 to 800 barrels of salt water 
per day, bringing with it from half a barrel to 10 barrels of 
oil, which varies in gravity from 26° to 29°. 

The total production of a good well during its life ranges 
from 300 to 500 barrels, but the best well in the district is 
said to have produced about 4,000 barrels. 

Well, No, 10. 

(Widow Garrison *s fkrm.) Greene oounty, 4^ miles a little N. W. of Green»- 
borg and 2( E. of Dunkard oreek, Greene ooanty. 

Well drilled by Tanner A Co., of Milierstown. Reoord obtained from Dr. 
Koamer, of Greensbnrg, through H. L. Taylor A Ck>., of Petrolia. 

Stratum, No. 1, 8 to 80, li. S. 
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to 55. dark gray sand. 
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to 60. " " 


« 


4, 


to 70. *• " lime mixed. 
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to 80, light " 
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to 100, hard « 
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7, 


to 180, fine blue sand. 
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8. 


to 190. bottom of coal, (6' vein.) 
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9, 


to 248, more lime. 


44 


10, 


to 255, mountain sand. 


44 


11, 


to 278, gray sand. 


44 


12, 


to 819, 9^ vein ooal. 


44 


18. 


to 878, lime, got gas and eased at 850*. 


44 


• 14, 


to 897, gray sand. 


44 


15, 


to 420, bl. sand and gas. 


44 


16. 


to 466, salt water top of sand 456'. 


4t 


17. 


to 518, 1st sand. / 


44 


18, 


to — , (out.) 


44 


19, 


to 616, red slate. This is the stuff that oaves. 


44 


20. 


to 789, top of 2d sand, got gas. 


44 


21, 


to 744, in sand 5'. 


44 


22, 


to 748, got oil 4' in sand, Uttle. 


41 


28, 


t6 769, top of oil sand. 


44 


24, 


to — , bottom of oil sand 5'. 


44 


25, 


to — , hard. 



Produced 40 barrels a day for 30 days. 
10 IIII. 
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Cherry Tree Gas Well, 

Cambria tounty, Susqaehanna township, east bank of Sosqnehanna river, 
in the borough of Cherry Tree. Authority, Mr. Orummun. 1887? (See d 
179, HH.) *^' 

Mouth a few feet above the river. 

Soil and river gravel, 8Sto88 

^^^ 2to86 

Fire clay, 10 to 45 

Sandstone, pebbly, 40to85 

^^^^ 5to90 

Fireclay, 8toW 

Slate, becoming black downward, *. 21 to 119 

^«^ 6 to 124 

Fireclay, 4 to 128 

Sandstone, 19 to 147 

^«^ thin. 

Slate, becoming black downward, 20 to 167 

^«^ 6 to 172 

Fireclay, 7 to 179 

Sandstone, massive, hard, (Top of XII,) 75 to 254 

{Heavy flow ofgcLa,) 

Shale, ; 20 to 274 

Sandstone, 40 to 314 

Sandstone ?, (hard boring,) 68 to 332 

Sandstone, (flint rock, very ha? d ) 1^ to 388) 

Sandstone, (massive,) 20 to 403| 

Black slates, , 15 to418| 

Coal, 41 to 428 

Fireclay, 5 to 428 

Sandstone, massive 85to468 

Shale, 5to468 

Sandstone (?), mas&ive, 165 to 688 

Shale, 2 to 685 

Sandstone, 18 to 653 

Accuracy is not cTaiined for this record. 

Salisbury Well. 

Somerset county, Salisbury basin, Pinej run. Authority, Joel Miller, Esq., 
President. 

Coal, at 96 

Coal, at 186 

Coal, at 266 

Black slate, streaks of coal, 2', '. . . . at 820 

Layers of slate, and iron ore above both, at 850 

Iron balls, , at 875 

Sandstone, 375 to 400 

Sandstone 20', with some shales, at 420 

Sandstone 40', at 440 
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• 



Brown Blaten and ooal streakB, at 480 

Sandstone 60', very hard, slate at bottom, at 500 

Soapstone, at 500 

Orayahale, at 690 

Shale, at 605 

Sand rock, white, at 620 

Shale, redf at 640 

Shale, gray, and thin SS. to bottom of well, at 678 



GEOLOGICAL REPORT 

ON 

WARREN COUNTY 



By J. F. Carll. 



Chapter I. 
Geography and history of the county. 

Warren county, in north-western Pennsylvania, at the 
western end of the New York State line, has Erie and 
Crawford on the west, Venango and Forest on the south, 
McKean on the east, and Cattaraugus and Chautauqua 
counties of New York on the north. 

Its northern border along the State line measures about 
35i miles, Cattaraugus county aligning with the two east- 
ernmost townships, and Chautauqua county with the remain- 
ing five. 

Its eastern border (not a continuous north and south line) 
is 26 miles long. 

Its southern border, a continuous east and west line, is 
in common with Forest county for 28i miles, and with Ve- 
nango county for the remaining 5 miles. 

Its western border, a continuous north and south line, is 
in common with Crawford county for 16 miles, and with 
Erie for the remaining 10 miles to the State line. 

The area of Warren county is therefore almost an exact 

rectangle, about 33i miles long, east and west, by 25^ broad ; 

containing 910 square miles, or 582,400 acres, according to 

the U. S. census of 1880. 

( 149 iin. ) 
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Its 23 townships (15 to the north-west, and 8 to the south- 
east of the Allegheny river) are arranged ii^ the following 
order : 



ColumbtiB, Freehold, Sugar Grove, Farmington, Pine Grove, EUk, 

Conewango. 1. Glade. 



§ 
I 

p 

Spring Creek, Pittsfieid, Brokenstraw, ^.^.^^h^^mm^hh^^^^^ 

Pleasant, Mead, Kinzoa, 



Eldred, Deerfleld, 

Southwest, Triumph, 



Watson. 

Limestone, Cherry Grove, Sheffield. 



History, — Under an act of the General Assembly of the 
State of Pennsylvania, passed March 11, A. D. 1800, the 
counties of Beaver, Mercer, Crawford, Erie, Armstrong, 
Butler, Venango and Warren were created by sub-dividing 
the territory previously included within the limits of the 
old counties of Allegheny and Lycoming. 

The north-westerly part of WaiTen county came from Al- 
legheny county ; the south-easterly part from Lycoming — 
the Allegheny river having been the boundary between the 
two large old counties in this region. 

In 1846 the narrow township of Corydon, embracing the 
settlements and improvements skirting the east side of the 
Allegheny river, was set oflf from McKean county to War- 
ren, to which by geographical position it seems naturally 
to belong. 

The town of Warren, with its adjoining reserved tracts, 
was surveyed and staked out in the year 1795, when the 
first block-house was built there by the Holland Land Com- 
pany and used as a depot for supplies brought up the river 
in canoes from Pittsburgh, for their surveyors and a few 
settlers who about that time began to tjome into the country. 

Previous to this, however, a few families had settled on 
Conewango creek, in Pine Grove township. This is said to 
have been about the year 1790. A settlement was also com- 
menced at Columbus on Big Brokenstraw creek in 1793. 

Warren was incorporated as a borough in 1832, and at 
that time had a population of 368 souls. 

In 1801 the first lumber was rafted from the Big Broken- 
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Straw to Pittsburgh, and in 1805 water mills with single 
upright saws had been erected, and seasoned lumber was 
shipped by barges from the Brokenstraw Valley to New 
Orleans, where the cargoes and boats were disposed of — the 
crews returning by sailing vessels to Baltimore and thence 
walking home. It is said that some of the men employed 
in these lumbering operations, not relishing the sea voyage 
to Baltimore, made several journeys on foot all the way 
from New Orleans to Warren. 

In 1830 the steamboat "Allegheny," built to ply between 
Warren and Pittsburgh, made an experimental excursion 
from Warren to Olean, New York, about 67 miles as the 
river runs. No other steamboat has traversed these waters ; 
but that one trip demonstrated that the Allegheny river at 
certain stages was navigable for steamboats to a distance of 
265 miles above Pittsburgh. 

Warren county was not organized for judicial and mu- 
nicipal purposes until March 16, 1819, the first court being 
held at Warren in November of that year. 

In 1827 the first court-house was built, and this was fol- 
lowed by the erection of the first jail in 1829. The latter 
was superseded in 1874 by the present substantial structure. 

The corner-stone of the new court-house, one of the finest 
edifices of that class in the State, was laid on the 4th of July, 
1876 — the centennial anniversary — and the completed build- 
ing was dedicated December 3, 1877. It was erected at a 
cost of $103,434 69. 

Bridges, — Within the county limits there are three high- 
way bridges and three railway bridges across the Allegheny 
river. They were built in the following order : 

The first bridge at Warren, in 1839, and this was re-placed 
by the present elegant suspension bridge in 1872. 

Philadelphia and Erie railroad bridge at the west end of 
Warren, in 1859. 

Suspension bridge at Tidioute, in 1873. 

Warren and Clarendon highway bridge at the mouth of 
Dutchman's run, about a mile and a half south-east of War- 
ren, in 1880^1. 
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Buffalo, Pittsburgh and Western railroad bridges at Great 
Bend, and from. Glade to South Warren, in 1882. 

Ferries. — The river may be crossed by ferry boats near 
Corydon, at Great Bend, Hook's ferry, Hertzell's ferry, (now 
superseded by the Clarendon bridge,) Irvineton, and Cob- 
ham. At low water it is fordable in a number of places. 

Railroads, — The Sunbury and Erie railroad, chartered 
and organized in 1837, was located through Warren county 
in 1838, but owing to the financial embarrassments of that 
period, the work was suspended until 1867, when it was re- 
vived and the western division, extending from Warren to 
Erie, was then put under contract and completed in the fall 
of 1859. 

In 1863 the eastern division was opened to Sunbury, which 
already had connections at the east, and thus the town of 
Warren became an important station on a through line, (now 
known as the Philadelphia and Erie railroad) from the sea- 
board to Lake Erie. 

The Atlantic and Great Western railway, crossing the 
north-western corner of the county, and intersecting the P. 
& E. at Corry, just west of the county line, was opened for 
traffic in June, 1861. 

The Warren and Franklin railroad (now the Buffalo, Pitts- 
burgh and Western) was next built from Irvineton to Oil 
City, in 1867. 

In 1871 the completion of the Dunkirk and Warren rail- 
way furnished another outlet to Lake Erie, and in 1872 the 
Warren and Venango railroad was opened to Titusville. 
These two roads were consolidated in 1873 under the present 
title of Dunkirk, Allegheny Valley and Pittsburgh railroad. 

The Olean, Bradford and Warren extension (narrow gauge) 
was comj^leted from Bradford to Kinzua village in the fall 
of 1881, and on May 17, 1882, that part of the Salamanca, 
or river division of the Buffalo, Pittsburgh and Western 
RR., extending from Kinzua to Warren, was opened to the 
public, thus making a short and direct line (but with a 
change of cars at Kiiizua) between Warren and Bradford. 
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Along the Allegheny valley, north of Kinzua, the road is 
being rapidly graded, and trains on the B. , P. & W. will 
soon be running regularly from Warren to Salamanca. 

The Tionesta Valley narrow gauge railroad, from Sheffield 
to Brookston, was built in 1881. 

The WaiTen and Farnsworth (narrow gauge) railroad ex- 
tending from Clarendon summit on the P. & E. RR. to the 
new oil town of Garfield, in Cherry Grove township, and 
ultimately to be continued on into Forest county, is now 
under contract, and is expected to be ready for business in 
August. [Opened to Garfield August 3, 1882.] 

PvMic buildings, — The Western Insane Asylum of Penn- 
sylvania was located in the Conewango valley, at North 
Warren, in 1873, and in the following year the corner stone 
of the present imposing edifice was laid. The main build- 
ing is 1200' long, and capable of accommodating about six 
hundred patients. Its location and surroundings are all that 
could be desired for an institution of this kind. 

To the late Henry D. Rouse, a former resident of Enter- 
prise, the county is indebted for the "Rouse Home" and 
a farm for the poor, containing about 400 acres and beauti- 
fully situated on the Brokenstraw flats, between Youngs- 
ville and Irvineton. Mr. Rouse was one of the pioneers in 
developing the petroleum industry, being among the first 
to grasp the situation and comprehend the importance of 
Drake's discovery of rock oil at Titusville, in 1859. Acting 
promptly on his convictions, he early secured large leases 
of oil territory on Oil creek and elsewhere, and commenced 
operations. In 1861, while witnessing the opening of the 
first flowing well at Rouseville, in which he was largely in- 
terested, the gas and oil accidentally ignited and an appall- 
ing fire occurred, in w^hich he and about twenty others were 
fatally burned, and as many more seriously injured. He 
lived a few hours after the accident, bearing his sufferings 
with great fortitude, and dictated a will in which Warren 
county was made his residuary legatee. He directed that 
the funds thus realized by the county from his estate should 
be securely invested, the interest from one half of it to be 
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expended for the benefit of the poor, and the interest from 
the other half to be appropriated to the improvement of 
public roads. This legacy amounted to nearly $200, 000, and 
the money having been loaned to the county,, it has given 
to this division of the Commonwealth a model home and 
farm for the poor, and a commodious and elegant court- 
house. Of course the interest on the loan must be paid, but 
this, when applied as directed by the will, one half to the 
poor fund and one half to the road fund, returns again to 
the people. 

Population, — According to the statistics of the U. S. 
Census Bureau, the total number of inhabitants in the county 
was increased by 4,084 during the decade from 1870 to 1880, 
as will be seen in detail by the tables below. At present, 
owing to the rush of people of all classes into the newly 
discovered oil fields, the population is increasing with great 
rapidity. 

Populdtion of Warren county by Totonshfps. 

1880. 1870. 

Brokenstraw, 1,212 1,048 

Cherry Grove, 158 61 

Columbus, 1,242 1,257 

Conewango, 1,478 1,212 

Corydon, 335 411 

Deerfield, (part to Triumph In 1878,) 057 2,824 

Eldred, 797 557 

Elk, 637 460 

Farmington, 1,149 1,101 

Freehold, 1,574 1,316 

Glade, 1,622 809 

Kinzua, 848 818 

Limestone, (part to Watson in 1880,) 446 848 

Mead, 1»155 463 

Pine Grove, 1,332 1,206 

Pittsfleld, 1,740 1,260 

Pleasant, 395 385 

Sheffield. 1,424 660 

South West, 660 677 

Spring Creek, 1,309 1,116 

Sugar Grove, 1,861 1,729 

Triumph, (from Deerfield in 1878,) 1,100 — 

Watson, (from Limestone in 1880,) 258 — 

Columbus borough, 421 466 
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Tfdionte borough, 1,255 1,688 

Warren boroagh, * 2,810 2,014 

Youngsvilie borough, 606 462 



Totals, 27,981 28,897 

Total Population of Warren county. 

Census of 1800, 288 

1810, •••.... 827 

1820, 1,976 

1880, 4,697 

1840, 9,278 

1850, 18,671 

•« 1860, 19,190 

1870, 28,897 

1880, 27,981 

Agriculture, — ^The census of 1870 showed a production 
of 2,660 bushels of barley; 25,763 bushels of buckwheat; 
98,860 bushels of Indian corn ; 253,380 bushels of oats; 
13,749 bushels of rye, and 26,759 bushels of wheat. 

In 1880 the census bureau reported as follows : 

Barley, 174 acres. 8,373 bushels. 

Buckwheat, 2,807 " 88,856 " 

Indian com, 5,061 " 158,090 




































Oats, 9,615 *• 804,658 

Rye, 421 " 5,006 

Wheat, 8,882 *• 50,042 



(I 
it 
(i 



Ttotols, 20,960 " 560,020 «« 

Altitudes above tide, — The following are the accepted ele- 
vations above ocean level of stations on the principal rail- 
roads traversing the county : 

New YorJc^ Pennsylvania and Ohio railroad. 

(Formerly Atlantic and Great Western,) 



Salamanca, (center of Hemlock St.,) 

Bucktooth, 

Red House, 

Steamburg, 

Randolph, 

Waterboro', 

Kennedy, 

Poland, 





Above 


Miles, 


ocean. 




1393 


2 


1876 


7 


1858 


12 


1404 


18 


1818 




1276 


25 


1264 




1269 



81 


1267 


24 


1821 




1299 


41 


* 1856 


45 


1456 


48 


1487 




1468 


61 


1550 


68 


1427 




1427 


61 


1429 



166 mi. WABREN COUNTY. J. F. CARLL. 

D. A. V. A P. RR. crossing, (near Falconer's,) . 

Jamestown,^ 

Ghautauqaa lake, (surface of water,) 

Ashville, 

Watts Flats, 

Grant, 

N. Y. <fe Penn'a State line, 

Bear Lalse, 

GoliimbiiB, 

P. A E. RR. crossing, (at Gorry,) 

Ck)rry, 

Philadelphia and Erie railroad, f 

Above ocean* 

Kane, 2021 

Cumming*s siding, 1880 

Wetmore, 1810 

May's siding, 1741 

Ladlow, 1607 

Roystone, 1422 

Sheffield, 1344 

Tiona, 1867 

Clarendon, 1395 

Stoneham, 1361 

Warren, 1200 

Irvineton depot, 1170 

Youngsville, 1214 

Pittsfield, 1247 

Garland, 1309 

Garland quarry, 1380 

Horn's siding, 1370 

Spring Creek, 1392 

Columbus, 1407 

A. A G. W. crossing, 1427 

Corry depot, 1429 

B., P. A W. crossing. (Corry summit,) 1440 



*ir the accepted elevation of Chautauqua lake (1299') be correct, this ele- 
Tation would seem to be too high, for the depot at Jamestown certainly can- 
ndt be more than 15' above lake level. 

t These elevations differ slightly from those published in reports N and R, 
but believing them to be as nearly correct as any, and having used them as 
bases to work from, they are here inserted as a matter of record. It is quite 
probable that Warren depot is put about five feet too high, but as we had ac- 
cepted 1200' above tide before the recent re-survey of the P. <fe E. RR., and all 
our levels in the vicinity of Warren were based upon that, it is Inexpedient 
to make any alterations now. 
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Dunkirk and Allegheny Valley Railroad, * 

Miles, Above oeean* 

Tltusyille, (6' below Oil Creek depot,) ... 1189 

E. Titusville, 1 1185 

Grand Valley, 9 1848 

Star, 1888 

Newton, 11 1419 

Summit, 1476 

Garland, (2' below P. A E. depot,) 19 1807 

PittBlield, 28 1260 

Youngsville, 27 1216 

Irvlneton, (sameasP. AE. depot,) .... 29 1170 

Jaokson, 82 1187 

Warren, (11' above P. A E. depot,) .... 85 1211 

North Warren, 87 1221 

Ruflselibarg, 43 1288 

Aokley's, 1241 

Fentonville, 48 1248 

Frewabarg, 62 1286 

A. A G. W. CroflBing, -67 1267 

Falconer, 58 1268 

RoasMill, 1266 

Vermont, 68 1298 

Sinclearville, 68 1832 

Moore's, 72 1804 

Caaaadaga, 76 1809 

Caasadaga Lake, snrfaoe of water 732' above 

Lake Erie, 76 1805 

Skidmore, 1817 

Nortons, 81 991 

Laona, 85 810 

Fredonia, 87 765 

Dunkirk, 90 698 

Lake Erie, 678 

Buffalo^ Pittsburgh and Western H, R. f 

{River Division.) 

Above 
Miles, ocean, 

Irvineton, (P. and E depot,) 1170' 

Dunn»8Eddy, 2.6 1166 

* I am not aware that this road has been re-leveled to insure an aoonrate 
profile. The figures heretofore given were fh>m the preliminary and oon- 
struotion surveys, and it is very evident by oheoks on other railroads— at the 
A. ^ G. W. oroflBing, Warren, Irvineton, Youngsville, Garland and Titus- 
ville that errors had crept into the work. I have adjusted the elevations 
above given as beet I could, so that they now conform, relatively, to known 
points on the other roads at the places named. While they cannot be said to 
be absolutely correct, they are without doubt reliable enough for all praotiaal 
purposes. 

t Copied from Report II, page 845. 
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PennBylvaiiia Houae, 4.1 1151 

TbomiMOiis, 6.6 114S 

Cobham, 8.9 11S7 

Magee, 11.1 llSl 

Tldioute, 14.8 1118 

Trankeyrille, 20.1 1080 

Hickory, 28.8 1002 

Dawsons, 26.2 1076 

Jamieaons, 28.1 1074 

Tioneata, 29.6 1060 

Hanter'a, 82.5 1061 

8tewart*a Ran, 84.9 1017 

Prealdent 86.8 1048- 

Eagle Rock, 88.0 1016 

Henry'a Bend, 89.8 1065 

Oleopolia, 41J) 1082 

Walnut Bend, 48.2 1028 

Bockwood, 46.5 1016 

Oil City, 50.2 1006 

Helative Levels at Irvineton. 

Above 
ocean, 

P. A E. bridge over Brokenstraw creek, 1173.00' 

P. & E. depot, 1169.99 

D. A. V, A P. depot, 1170.88 

B. P. A W. depot; 1168.08 

P. A E. and B. P. A W. Junction, (upper,) 1172.61 

•• " " (lower,) 1169.96 

Relative Levels in Warren* 

Above 
ocean. 

P. A E. passenger depot, (accepted elevation,) 1200.00' 

« flight station, (center, river rail,) 1192.72 

•* bridge, (top of rail, nortb end,) 1199.84 

D. A. V. A P. passenger depot, 1211.42 

Randall's, B. M., on retaining logs, near landing, 1179.62 

Extreme low water 8.50' below this, 1176.12 

B. M. north side of triangular gprove, 1206.96 

B. M. N. E. comer of Third and Hickory streets, 1218.51 

B. M. S. W. comer of Thhrd and East streets, 1202.56 

Center of RR. curve in East street, 1208.95 

B. M. N.W. corner Conewango bridge, (1' below roadway,) 1200.^ 

B. M. on Walnut tree, Beatty's comer, Qlade, 1200.70 

B. M. corners in Oiade at B. end of covered bridge, .... 1201.01 

*Taken by Mr. H. M. Chance In 1877. 
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Warren and Quaker hill high road* 

Above ocean. 

P. A E. depot at Warren, 1200.0 

B. M. on tree— Beatty'M oomers, Glade, 1200.7 

B. M. on stone near pipe line orosaing road, 1271.9 

Magee well No. 1, (No. 2==1339.4,) 1318.6 

B. M. on lowest step of stone steps leading to Magee's hoose, 1833.5 
B. M. on fiat stone, left of road, near pipe line Grossing, . 1371.8 

Verbaok's deep well, Sweeting farm, 1433.1 

B. M. on flat stone over culvert near above well, .... 1438.3 
Smith Bros, well No. 2, Sutter turn, .... . 1484.4 

B. M. on walnut in field to right, at turn m road, 1651.6 

Magee A Co.'s new rig, 1686.8 

B. M. on root of oalc 8 inches in diameter, left side ,at turn 

in road and foot of steep rise, 1811.1 

Spirifer band 2|' thick at 1820.0 

B . M. on loose piece of spirifer band at gate of house left of 

road, (Li. S. Morse,) . . 1841.7 

B. M. on root of oak (inside) on summit and near bam on 

left, 1854.8 

B. M. on stone in center of road leading to Brazlngton*s, . 1871.9 

Bell well, Snyder farm (left of road.) . 1795.8 

B. M. on stone, right of road, by hen-house, (N. Snyder's,) 1863.8 

Summit west of G. Gebhart's 1909.0 

B. M. on root of hollow oak 2 feet in diameter, 40 feet left 

of road ; Honicker's barn in hollow north, . . 1942.8 
B. M. on small chestnut on summit, right of road. Grave- 
yard on left, conglomerate knob, 2017.6 

Opposite P. M Smith's house (road level,) . . . 1968.0 
B. M. on large stone. Junction of Glade Run road lOO' N. of 

school-house, . . 1924.5 

B. M. on large confilomerate block left of road, 2' above the 

track and 50* S. W. of «« The Pass," 1996.0 

Approximate base of ** Singular Rooks." .... 1995.0 
B. M. on SS. block 3'X2' on the summit of *< Singular 

Rocks " south of the rosul at the <' Pass," . . 2079.0 

B. M. on large stone opposite watering troup^h, 2018.4 

Summit in road north of water trough, 2090.0 

B. M. on chestnut at comers, 200' N. E. of school-house, . 2042.7 
B. M. on conglomerate block under the fence right of road, 

near stump in center of road, summit, . . . 2129.1 
Road covered with flat pebbles, top of conglomer- 
ate, ... 2055.0 

B. M. N. W. comer of coal soalrs in front of Dinsmoor's 

house, 2028.0 

Base of coal— North Bank, 2000.2 

Base of coal— South Bank (about lOOO' apart,) . . 2011.3 

Sill ofold bam at South Bank, 2014.8" 

The Bench Marks when on stone are out thus -f . 



* From a line of levels run by Messrs. H* M. Chance and Arthur Hale in 
June, 1877. 
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Warren and Cory don river road, * 

Above ocean. 

P. A E. depot, Warren^ 1200.0 

B. M. on comers in Olade, K. end of covered bridge, . . 1201.0 

Road in front of brick house, (Allen's,) . . . 1214.4 

B. M. on stone step of burnt house. (Glade hotel,) .... 1206.7 

Ck>bham oil well, (top conductor,) 1221.2 

River at Hook's ferry, 1191.0 

B. M. on flat stone 450* W. of Hemlock run, 1218.6 

B. M. on N. E. comer of bridge, stream E. of Dixon's, . . 1227.9 

B. M. on top step of porch to Geer*s house, 1225.5 

B. M. on tree on river bank 50' E. of ferry, 1211.7 

EbLtreme low water at Great Bend ferry, 1201.0 

B. M. on large rock W. of road, | mile N. of Tuttle*s house, 1254.4 

Spirifer band exposed in road cutting, 1238.1 

B. M. on 2d maple E. of Kinzua hotel and comers, .... 1231.0 

B. M. on root of walnut W. of road and N. of school-H., . 1228.6 

B. M. on large chestnut W. of road \ mile S. of Sugar run, 1241.6 

B. M. on root large tree S. E. cor. Sugar Run bridge, . . . 1287.8 

Surface of water in Sugar run^ 1229.0 

B. M. on root of buttemut W. of road and N. of Harris' 

saw-mill, 1250.0 

B. M. on chestnut in front of J. Williams' house, .... 1278.0 
B. M. on root of large oak at the river bank and opposite the 

south end of Corydon hotel, 1280.0 

* By Messrs. Chance and Hale, August, 1877. 



Chapter II. 

Resources of Warren County, 

In its capabilities for supporting and enriching its inhabi- 
tants, Warren county possesses rather unusual resources. 
Not only does it offer competence and wealth to those who 
judiciously avail themselves solely of its surface products 
and privileges — the lumberman, the farmer and the manu- 
facturer — but, in some sections, it has yielded and is still 
yielding immensely profitable returns to the oil miner who 
sinks the drill fifteen hundred feet or more into the rocks 
below the surface. 

Timber, — A large proportion of the south-eastern half of 
the county is still in a wooded state, and many extensive 
tracts of hemlock and considerable pine timber remain to 
be marketed. But the increasing demand for hemlo.ck bark 
to supply the immense tanneries at Sheffield, Brookston, 
Clarendon, Stoneham, and numerous smaller ones In other 
places, is causing a wholesale destruction of the native for- 
ests, hundreds of acres of fine hemlock being felled for the 
bark alone, while much excellent milling timber is left to 
rot upon the ground. 

This waste, however, will be somewhat checked and rem- 
edied in the future. The advance of oil developments in this 
section causes new home demands for lumber at good prices. 
Railroads and plank roads are being built, and common 
roads are being extended and improved. Thus timber tracts 
that were formerly almost inaccessible, are rendered avail- 
able, and saw-logs that a few years ago could not be hauled 
out and worked up except at a loss, can now be profitably 
handled. Through these means, also, some valuable pine 
groves that have been preserved by reason of their remote- 
11 mi. (i«i nn.) 
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ness from convenient avenues to market, will become dis- 
encumbered and bring rich harvests to their owners. 

Coal, —This portion of the county also holds quite exten- 
sive areas of carboniferous rocks, as may be seen on the 
geological map. Coal beds have .been opened in several 
places in Kinzua, Cherry Grove, and Pleasant townships, but 
no commercially valuable article has thus far been obtained. 
Some of the beds are of sufficient thickness to mine, but 
the coal is so impure and unreliable, that but little profit 
can be anticipated from this soufce. 

On the line between Elk and Glade townships, the Quaker 
Hill coal has been profitably mined on a small scale for 30 
or 40 years. But this appears to be a sporadic bed, occu- 
pying, as far as known, only about 60 acres, and it has been 
found no where else in the county. For its geological posi- 
tion, &c., see Elk and Glade townships. 

Soil, — The broad valleys north-west of the Allegheny 
river, originally largely covered with superb pine groves, 
and the ready facilities for rafting offered by the numer- 
ous streams of that region, early attracted the attention of 
lumbermen. Here, on the big Brokenstraw and Conewango 
creeks, the first settlements in the county were made about 
90 years ago. While the pines were disappearing beneath 
the woodman's ax, the adaptability of the easily- worked, 
fertile soils of these creek bottoms and the smoothly con- 
toured hills between them at the north, to the wants of the 
agriculturist, the dairyman, and the fruit grower, became 
apparent, and soon many clearings for cultivation were 
made, not only in the valleys, but also upon the beech and 
maple table lands and slopes between them. Since then 
farming interests have taken precedence of all others in this 
section, and now this is the most densely populated and the 
best agricultural portion of the county. Some of the farms 
from long cultivation and injudicious cropping have a worn- 
out appearance, but these soils (particularly on some of the 
higher ground) possess considerable recuperative energy and 
c^n.be reclaimed by rest and the application of proper fer- 
tilizers. 
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Limestone. — It would be a great acquisition to the farmers 
of the county if they had a good limestone within reach, 
that could be utilized for agricultural purposes. But there 
is little or no hope of finding one ; for although several thin 
irregular layers of rocks made limy by holding aggregated 
masses of fossil shells are exposed in many places in the 
county, they are all too siliceous and require too much 
labor in their quarrying to be of any commercial value in 
lime making. So great is their power of resistance to the 
action of heat that they are popularly called '* fire stones," 
and sought after for lining fire places, furnaces, &c. in 
l)reference to all other stones that can be obtained here. 

Building stone. — Good building stones are abundant 
throughout the county, except in the region bordering the 
State line west of Conewango creek. For all local demands 
an ample supply of loose sandstone blocks can be found 
upon the surface. For commercial purposes three quarries 
have been opened and systematically worked. Two of 
these lie close together on the ridge between Big Broken - 
straw creek and Blue Eye, about a mile north-west of Gar- 
land, in Pittsfield township. The other is on FoUett run 
about a mile north of Warren. 

The Garland quarries are in the Garland (Olean) con- 
glomerate, which here caps the ridge and along the escarp- 
ment facing the Brokenstraw throws oflf large blocks easily 
worked up and delivered by short inclined tramways to the 
cars of the P. & E. railroad, and cheaply shipped either 
east or west. The portion of the rock which is used is a 
massive coarse-grained sandstone, yellow and white, but 
sometimes stained with streaks of iron. It dresses easily 
when fresh from the ledge, but hardens on exposure, and 
makes a very desirable article if carefully selected as to 
color and composition. Its proximity to the railroad and 
the ease with which the blocks can be quarried and placed 
upon the cars ought to make this ledge quite valuable. 

The FoUett run quarry was opened in 1874 to furnish 
material for the construction of the Western Insane asylum 
at North Warren. It is a finer-grained and more compact 
stone than that at Garland and lies at a lower geological 
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horizon. For further reference to it see Conewcingo town- 
ship. 

No good beds of flagstone for commercial purposes are 
known in the county. Some thin layers from two to six 
inches thick may be found in many places, but they are ir- 
regularly bedded, uneven in composition and often defaced 
by fucoidal casts, wave marks and sun cracks, so that they 
can hardly be esteemed of much importance. 

Brick clay can be obtained in every part of the county. 
Wherever bricks are needed a little judicious exploration 
and experiment will disclose the materials for their manu- 
facture near at hand. Those used in building the Insane 
Asylum at North Warren were made upon the grounds 
belonging to tlie institution. It is quite probable that beds 
of clay suitable for pottery might also be found, but I am 
not aware that any industry of this kind has ever been at- 
tempted in the county. The great thickness of the clay 
beds in the old filled-in valleys is shown by the records of 
wells at Fentonville, Lottsville and Clarendon. 

Mineral Springs. — But one of note was heard of. It is 
near the center of the county. For description and analysis 
of water, see Brokenstraw township. Tliere are several 
other springs more or less impregnated with minerals, but 
none of them deserve special notice here. 

Petroleum. — As far as our present knowledge reaches no 
county in the State possesses such a total thickness of oil 
bearing strata as Warren. 

In Venango, Butler, and Clarion a group of sandstones 
and shales about 350 feet in thickness has furnished all the 
oil there obtained. 

In McKean the Bradford oil sand, from 40' to 70' thick, is 
the great fountain of supplies ; but some ''Second sand oil" 
and " Slush oil " has been obtained above it, so that we mav 
assign a thickness of about 400' to the oil bearing horizon 

in that county.* 

* 

*The *<Smethport oil sand '' whioh Mr. Ashbumer puts W^' below the 
Bradford sand, but which has never been remunerative, is, of ooorse, not in- 
cluded in this calculation. 
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The two oil producing sands in Allegany county, New 
York (the Richburg sand, in northern Bolivar township, 
and the sand found at Waugh & Porter's well in southern 
Bolivar) may be included in a band of rocks not over 300' 
in thickness. 

But from the top of the highest oil producing rock in 
Warren county down to the bottom of the lowest yet dis- 
covered we have a vertical distance of about 1400 feet ! 

The geological positions of these several horizons with 
reference to the Olean conglomerate may be stated ap- 
proximately thus : 

From the base of the Conglomerate down to the top of the 
Venango group (the oil rocks of Venango, Butler, Arm- 
strong, Clarion and a part of Warren) 450' ; to the bottom 
of the same, 800'. 

From Conglomemte to Upper Oil horizon in McKean 
county, 1450' ; to bottom of Bradford oil sand 1850'. 

From Conglomerate to top of Richburgh . sand in Alle- 
gany county, New York, 1600' ; t© bottom of Waugh & 
Porter sand as above mentioned 1900'. 

From Conglomerate to top of Venango group in Warren 
county (oil in Spring Creek, Pittslield, Eldred, Deerfield, 
South West, Triumph and Limestone townships) 450' ; to 
bottom of same 800' ; to the " Slush oil" at North Warren 
1100' ; to the '' Warren Third sand " 1300' ; to the "Claren- 
don sand" 1450 ; to the "Cherry Grove sand" 1625' ; to the 
*' Sheffield or Blue Jay sand " 1850'. 

With such a wide vertical range of oil-bearing rocks, and 
a large area in the south-eastern part of the county still but 
partially tested, the possibilities of the future can only be 
conjectured. 

As early as 1860 Tidioute entered the list as an oil-pro- 
ducing center, and ever since that time Warren county has 
been yielding oil from the sands of the Venango group. On 
Hosmer run there are old oil pits and surface springs pre- 
sumably delivering oil from the Venango First sand. At 
Triumph the Third sand was of the remarkable thickness 
of 120' and stored an immense amount of petroleum. En- 
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terprise, Colorado, New London, Fagnndus, and West 
Hickory have been reliable oil fields for years. 

In 1875-6 a new oil horizon was developed at Warren, f ol • 
lowed later by Clarendon and Sheffield, and now, in June, 
1882, by Cherry Grove, which fairly eclipses them all, the 
first ten wells drilled having flowed an average of about 
2,000 barrels each, during the first 24 hours after they were 
opened, and this, too, apparently from a rock not as yet 
found productive in any other part of the county. What 
ever new developments may follow, the inhabitants of War- 
ren county have been favored with a rich inheritance. 

Water Power. — The numerous water-power privileges 
found along Conewango creek, the Brokenstraw, Spring 
Creek, Tionesta, and many other smaller streams were util- 
ized by the early settlers, and have aided very materially 
in developing the resources of the county by furnishing the 
means for propelling saw-mills, grist-mills, carding-ma- 
chines, &c. Although steam has now largely super- 
seded water power as ac motor, some of these mill-sites are 
still very valuable. None of the streams have a very rapid 
descent, but the larger ones, particularly the Conewango, 
have a continuous and never- failing supply of water, which 
makes them competent to drive almost any kind of manu- 
facturing machinery. Here is a source of wealth which 
should not be neglected when the scarcity of timber con- 
signs the old-time saw-mill to decay. 

Natural Railway Routes — Owing to its geographical 
position and its remarkable topographical peculiarities, 
Warren county has been favored with more than the usual 
allotment of railroad facilities. It holds several of the nat- 
ural railroad gateways between the east and west and be- 
tween the north and south. Its north-west comer covers 
one section of the remarkable east and west valley through 
which passes one of the great railroad arteries between 
New York and the western country. The through line from 
Philadelphia to Lake Erie was forced to follow the valleys 
of the Tionesta, Allegheny, and Brokenstraw. In seeking 
a route from Buffalo to Pittsburgh the valleys of the Alle- 
gheny and Conewango creek could not be overlooked. These 
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valleys are all now occupied by important railroads, and 
others yet remain to be appropriated as local demands in- 
crease or connecting links become desirable. Along the 
Little Brokenstraw from Grant station on the A. & G. W. 
RR. to Pittsfield on the P. & E. RR. a good natural grade 
may be found. Another up Stillwater creek to Sugar Grove 
and Chandler's valley and thence down Matthew's run 
to Youngsville, or down Jackson run to North Warren. In 
fact, although the surface of the county is so uneven and 
varying in altitudes, a number of good routes with moder- 
ate grades can be selected even across the ridges, by follow- 
ing those streams through which the principal ice flows 
of the Glacial age passed. 

Highways. — I cannot close this chapter without referring 
to the county roads and pressing the importance of their 
improvement. It cannot be denied that many of them are 
not in the condition they should be. In some places, to be 
sure, the topography of the country and the nature of the 
soil are such that good roads can only be maintained by a 
considerable outlay of labor upon them ; but in others there 
is no reason why they should not easily be put in proper 
shape and kept in good condition. With the interest from 
the ''Rouse fund," and a moderate road tax, Warren county 
ought to have the best of country roads. But to accom- 
plish this systematic work must be done. It will not do 
for the farmers to put in odd time on the roads whenever 
it suits their convenience, and at all seasons of the year, 
filing up a mud hole here or opening a side drain there, the 
same thing to be repeated year after year without any per- 
manent benefit. Many of the roads need shaping up from 
beginning to end before they can be economically kept in 
order. They want a rounded surface and good side ditches, 
not dug so as to receive and retain the drainage, but ditches 
having ample slopes and free outlets so that there shall be 
no standing water in them to saturate and soften the road 
bed, and the work should be done at the proper season of 
the year, or not at all. If each path-master would make it 
a rule to properly grade a mile or two each year, and do it 
thoroughly, the beneficial results would soon be seen and 
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appreciated. Mud holes may be filled with stone, and worn 
down wagon tracks may be covered with gravel ; but so long 
as the road-bed is not properly graded and drained, it is 
labor thrown away. A great deal of money is wasted every 
year in hauling gravel from the creek bottoms and injudi- 
ciously applying it to the roads. Gravel is undoubtedly a 
good material when applied on a bed properly prepared for 
it, but it can never make a good road where the dminage is 
neglected. Neither will it make a pleasant road to ride 
upon, or an even durable surface, unless it is carefully se- 
lected. Most of the creek pebbles are flattish, and when 
large and small are indiscriminately mixed, they cannot 
pack into a solid surface, foj' the larger ones act as levers to 
loosen those around them, and finally come to the surface 
where they are knocked around to the great damage of the 
road-bed itself and of every passing vehicle, and to the dis- 
comfort of every traveler. When unassorted gravel must 
be used the large stones should be broken up by the ham- 
mer. This would greatly facilitate the consolidation of the 
road-bed and render it more lasting. A loose rolling stone 
in the road is not only an annoyance to man and horse, but 
it damages the road-bed by causing an uneven wear upon 
it and strains or breaks the wagon. In traveling through 
the county during the dry weather of 1881 I often passed 
along long stretches of roads covered with rolling stones, 
which made the riding almost intolerable, and where, if a few 
hours had been spent in removing the stones, the traveling 
would have been smooth and pleasant ; and I could not/ but 
wonder how communities who had any regard for economy 
and comfort could suffer such a state of things to exist. 
The extra wear and tear (to say nothing of the traveler's dis- 
comfort) occasioned by these unnecessary obstructions, cost 
a much larger amount of money in the long run than would 
be required to keep the roads free from the nuisance. 



Chapter III. 
Hiver valleys and highlands * 

The greater part of the surface of Warren county is very 
rugged and uneven, producing a diversity of soils and as a 
natural sequence inducing an indigenous growth of many 
varieties of trees and shrubs. These characteristics result 
from variations in the geological constitution of the surface 
rocks and the peculiar manner in which they have been 
wrought upon by erosive agents, water and ice. 

The newest rocks of the county lie in Kinzua township 
near Great Bend, where "coal knob," one of the most elevated 
points in the county, reaches an altitude of 2154' A. T. and 
attains a height of 316' above the base of the Olean con- 
glomerate. 

The oldest are Chemung, (No. VIH,) lying at water level 
at Corydon, where the Allegheny river enters the county 
near its north-east comer. This last horizon is about 875' 
below the base of Olean conglomerate. 

Total thickness of rocks exposed to surface examination 
in the county, 316'-f875'=1191'. 

Two other thick masses of carboniferous rocks are seen 
in the county ; one in Pleasant township about 150' thick ; 
and one in Cherry Grove about 20(y thick. Additional ex- 

* The elevations used in this report were taken with a Hioks' Aneroid Ba- 
rometer, (except when otherwise noted, ) an exoeUent instrument and as re* 
liable as any barometer can be. But every one who has used barometers 
knows that there are some days of var3ring pressures when it is impossible to 
do close work with them in the hurried manner in which geologists are ob- 
liged to proceed. Some of the points were checked a number of times from 
known railroad levels, and trom these the main lines were carried forward. 
Others depend solely upon the accuracy of one observation. In the main, 
however, it is believed that they are sufficiently accurate for all ordinary prac- 
tical purposes. 

(169 nil. ) 
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posures of Chemung, possibly as low geologically as that 
mentioned above should occur along the State line where it 
is crossed by Conewango creek and again by Little Broken- 
straw creek. 

If we bisect the geological map of the county by a line 
drawn from its south-west comer to its north-east corner, it 
will be noticed that the surface rocks of the south-eastern 
half are nearly all of carboniferous age, while those of the 
north-western half are older. Now as the carboniferous 
formation contains thick beds of massive conglomerates and 
sandstones, and the underlying measures are more shaly, with 
fewer purely arenaceous beds — and these seldom more than 
from 15' to 20' thick — one would expect to find a marked 
difference between the topography on the one side of the 
line and that on the other. Comparing the extreme north- 
west with the extreme south-east the contrast in surface 
features is apparent to the most careless observer. For in- 
stance, in Columbus and Freehold townships the valleys are 
broad and smooth, the hillsides rise by gentle slopes up to 
broad-topped undulating summits ; but few steep declivities 
and no colonies of broken sand-rock obstruct cultivation, 
nearly every acre may be classed as arable land. But in 
Sheffield and Cherry Grove townships the valleys are nar- 
rower, the hillsides steep and frequently broken by escarp- 
ments of naked rock, and the terraces and summits are in 
many instances clayey swamps or rock-covered wastes which 
never can be reclaimed. 

Along our diagonal line and for several miles on each 
side of it, may be seen a combination of both characters, 
with only a partial removal of all the carboniferous rocks. 

Here the Sub-olean conglomerate — a massive pebbly sand^ 
rock, 40' or more in thickness and lying from 30' to 60' be- 
low the Olean conglomerate, plays an imi)ortant part in 
fashioning the topography. It is barely removed, perhaps, 
from one range of hills, and the contours there are just be- 
ginning to assume graceful outlines. On another it forms 
the cap-rock and, protecting the softer measures below it, 
makes flat-topped ranges with steep hillsides and rapidly 
descending streams. The next ridge may be topped by the 
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Olean conglomerate, lying on narrow "hog-backs," clilfflng 
out occasionally in vertical walls from 30' to 50' high and 
throwing off huge blocks of conglomerate and sandstone 
into the valleys below. 

Ill passing across the county from south-east to north- 
west three phases of erosion are well exhibited by the to- 
pography. (1.) Erosion in carboniferous rocks where con- 
siderable thicknesses of them still remain upon the surface. 
(2.) Intermediate erosion leaving the hilltops partly in car- 
boniferous and partly in sub-carboniferous stmta. (3.) 
Erosion entirely in the softer and more homogenous meas- 
ures lying below the Sub-olean conglomerate. 

We must seek for an explanation of these various stages 
of erosion in the gentle and gradual rise of all the strata 
towards the north. 

Anterior to the ice age conglomerate-capped hills were 
to be found, no doubt, some distance to the north-west of 
their present range. Atmospheric erosion had already 
deeply trenched the surface there, and pre-glacial streams 
had transported the excavated materials to the ocean. The 
whole face of the country had been denuded of its upper 
rocks, and outliers of conglomerate- capped knobs and ridges 
stretched all along the north-western front of outcropping 
carboniferous sandrocks. When the ice flow came these 
isolated, unguarded peaks were the first to be attacked and 
denuded. One after another the outposts were destroyed, 
while the flanking masses in the more continuous ranges to 
the south-east were steadily cut into and weakened, so that 
eventually a considerable recession of the line of outcrop 
took place along its entire north-western front. 

With these facts in mind the topographical features of 
the county as generally shown on our geological map will 
be more readily understood. 

North of Big Brokenstraw creek and west of the Cone- 
wango but a few small patches of conglomerate remain. 
The great ice sheet, guided by the broad valley in New 
York which extends south-westwardly from Chautauqua 
Lake, expended its full force over this area. It was some- 
what held in check, however, by the bold highlands extend- 
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ing west north-west from Warren to the north-west corner 
of the county, where it also met other streams coming down 
more directly from the north and all gravitating toward the 
Allegheny outlet. Near Chandlers valley, in Sugar Grove 
township, the old summit between Stillwater creek ^nd 
Jackson run was leveled down and a clean new cut was also 
made through the ridge toward the south, by which the 
waters of a former branch of Jackson run are now diverted 
into Matthew's run and thence to the Big Brokenstraw. 
This ridge rises at present from 400' to 700' above the level 
of Jackson run, but the ice swept over it, and wherever two 
streams head in proximity upon or near its summit — or 
rather, wherever the upper parts of their valleys approach 
each other — depressions from 50' to 80' deep are cut in the 
crest of the ridge. On each side of these depressions will 
generally be seen broad bowl -shaped basins, steep and dry 
for some distance, with the streams first appearing at some 
springs in the valley below. This is but one group of ex- 
amples of many that might be given to illustrate the man- 
ner in which the topography in every part of the county 
has been fashioned by the combined action of ice and water. 
Every feature indicates an ice-filled basin supplied from 
the north and urgently impelled to seek for outlets through 
every possible passage southward. 

I have said in Rejwrt I" that no open drainage channel to- 
ward the south existed in this latitude prior to the ice-age. 
My special work in Warren county since that report was 
written confirms me in that ojunion ; not a valley, ridge, 
or hilltop has failed to furnish affirmative evidences of its 

correctness. 

During the ice-age, four principal deliveries leading out 
of the county toward the south seem to have been estab- 
lished, but they were not all maintained in operation until 

its close. 

One was near Columbus, in the north- western comer of the 
county — opening communication between the upper reaches 
of the Big Brokenstraw and French creek. 

One in the north-west corner of Deerfield township, con- 
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necting Grouse's run with Caldwell creek, and leaving the 
county at its south-western comer. 

One south of Irvineton — the Allegheny river outlet — as 
explained in Report I'. 

Another at Lower Sheffield, or Bamesville, connecting an 
old northerly flowing stream with Tionesta creek, and leav- 
ing tlie county near the center of the south line of Sheffield 
township. 

The last two named are oi)en deliveries to-day for the pas- 
sage of southerly flowing waters. The other two are low 
divides in abandoned glacial valleys, with streams falling 
from them in opposite directions. How could it have been 
otherwise ? The Columbus breach was made near the old 
summit, on one side of which the Big Brokenstraw took its 
rise, on the other French creek. The old stream level here 
must have been at least 200' higher than at Irvineton, and 
all the tendencies of drainage were strongly in that direc- 
tion. The breach opened into the Conneaut basin, already 
a merde-glace full to overflowing and preparing to make 
for itself an outlet to the south through French creek. 

The Deerfield township gap delivered into Oil creek basin, 
in like manner full, and held in check by the rocky weir in 
Oil creek, which had to be removed to establish free com- 
munication with the Allegheny river. But not so with the 
Allegheny river cut near Thompson's. It had a direct and 
almost unobstructed drainage south ; and during the early 
periods of overflow comparatively little northern ice could 
find its way laterally into the channel below it ; for the Oil 
creek cut and the French creek cut could not yet have been 
delivering freely. Hence everything favored more rapid 
erosion at the Allegheny breach than at any of the others : 
the drainage of Chautauqua basin,* if checked in its single 
pre-glacial outlet to the north, would naturally center there ; 
the remains of the carboniferous rocks as they now lie are 
lower at this point than they are either to the east or to the 
west of it ; the Olean conglomerate is mostly a coarse peb- 
bly rock which disintegrates readily under the action of 
frost and moisture ; the sub-Olean is more shaly, thinner. 

See pre-glaoial drainage map, report I*. 
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and less massive than at many other places ; and beneath it 
for several hundred feet the measures are shales and thin 
shaly sandstones. This gap is an illustration even in inor- 
ganic nature of the " survival of the fittest." From its first 
inception it possessed more of the elements of endurance 
than any of its rivals, and consequently it has outlived them 
all. While many other outlets served a purpose for a while 
and then wei-e abandoned, this one gradually cut deei)er 
and deeper until it has become the grand channel through 
which an area of over 4,000 square miles of water-shed, 
which formerly drained into the Lake Erie basin, now sends 
down its accumulated washings toward the Gulf of Mexico. 

About two thirds of the drainage of Warren county en- 
ters into the Allegheny river within the county limits, and 
the remaining one third enters it a little lower down through 
East Hickory and Tionesta creeks on the east, and West 
Hickory and Oil creek on the west ; the first named streams 
draining about 210 square miles in the south-east comer, 
and the last two about 80 square miles in the south-west 
comer. 

The Allegheny enters the county at its north-east comer, 
fiows nearly south to Great Bend (about 11 miles,) where 
it turns sharply west and then wanders in a somewhat de- 
vious but average westerly course for 14 miles to Irvineton, 
about two miles north of the geographical center of the 
county. Here it turns abruptly towards the south and 
flows on 13 miles to Tidioute bend, where it sweeps to the 
west for about two miles and a half, and then again to the 
east and south for four miles, and leaves the county at it3 
southern line, about 11 miles east of its south-west corner. 

Above Great Bend it is reinforced from the east by the 
drainage of large areas in McKean county, sent down Willow 
creek at Corydon, Sugar creek 3 miles above Kinzna vil- 
lage, and Kinzua creek ; at Warren by the Conewango from 
the north — the outlet from Chautauqua and Cassadaga 
lakes and the drainage channel for extensive areas in that 
region ; at Irvineton, by the Big Brokenstraw from the west, 
whose tribntaries collect from all the north-western part of 
the county and reach far out above the State line into New 
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York. Many other smaller streams deliver into it, which 
will be mentioned particularly in the township report. 

An uncolored wall map of the county, with the Allegheny 
and its branches drawn boldly so as to overshadow the 
other details, would at first sight strike the spectator as a 
representation of a grape vine upon a trellis, instead of a 
county map ; for the river, bifurcating at Irvineton and then 
sending up its lateral branches at quite regular intervals 
and in a systematic manner, has very much the appearance 
of a trained vine. 

The approximately east and west valley occupied by the 
Allegheny east of Irvineton, and by the Big Brokenstraw 
west of it, forms an interesting feature of this water tree. 
Running in a general direction almost at right angles to the 
in-flowing streams from the north and south, and being con- 
nected near its center with the only southern outlet, its in- 
fluence in controlling and directing the ice-currents is plainly 
shown in the topogmphy of this section of the county, as 
may be seen by reference to the geological map. 



Chapter IV. 

Oeologlcal Structure and Map* 

In attempting to systematize the geology of Warren county 
from my notes and observations, I have been beset with some 
rather formidable and perplexing difficulties, which may 

*Tbe black letter base of this map is a reprodootion on an enlarged scale of 
the county map given in Howden A Go's atlas of Warren county. It was pre- 
pared in proof in 1879 for report I', and afterwards laid aside with other mat- 
ter for this report. Li Ice all of our county maps it is quite fknlty in detail, 
and in many places I have found it dilflcult to represent the geology satisfiio- 
torily upon it. Warren is unquestionably a county of crooked roads, but the 
traveler is not compelled to stop and back his team to turn the comers as he 
evidently would have to do sometimes, if they were as sharp as they appear 
to be on the map. 

Four new railroads have been projected since this map was lithographed, 
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very properly be referred to here to prepare the way for the 
details and conclusions to be given further on. 

Since the Second Geological Survey commenced its work 
the surveys of Western Pennsylvania have been pushed 
forward in all directions and closed in upon the lines of 
Warren county. McKean county on the east, Forest and 
Venango on the south, and Crawford and Erie on the west 
have been surveyed and reported upon. The geology of 
New York, on the north had been published years before. 
Thus the geological formations on all sides have been desig- 
nated on colored maps ; and now Warren county, like the 
last block in a n)osaic, remains to be inserted. To make its 
systematic geology harmonious with that of the surround- 
ing country has given some trouble. 

In an ordinary land survey, when all the angles and meas- 
urements are actually taken and a perfect "close" results, 
the work stands unquestioned. But if only a portion of the 
outline be measured, leaving the closing line to be supplied 
by calculation, grave errors may be made and remain un- 
detected until some sub-division or re -survey of the prop- 
erty discloses them. Something like this may happen in a 
geological survey. Unless satisfactory connections have 
been made on all sides, we cannot be sure that no question- 
able identifications of strata have been accepted. 

The survey in New York was carried forward from the 
east and north-east, and its special work terminated at the 
State line. The survey of Crawford and Erie is a continua- 
tion of a comparatively narrow belt of examination coming 
up from the south-west through Allegheny, Beaver, Law- 
rence, and Mercer. The survey of McKean gives expression 
to the eastern and south-eastern facies of structure as traced 

and therefore they are not shown. The BuflGalo, PittAbnrgh and Western, run- 
ning down the Allegheny valley from Salamanca to Warren, skirting the east 
bank of the river from Corydon to Great Bend, then crossing to the opposite 
side and oontinuing on to Olade where it again crosses and makes a Junction 
with the P. <fc E. RR. at South Warren. The Olean, Bradford and Warren ex. 
tension, (narrow gauge,) running flrom Kinzua village up the Kmzua valley 
on the east side of the creek. The Warren and Famsworth Valley, (narrow 
gauge,) running from Clarendon up the Famsworth branch to GurAeld, in 
Cherry Orove township; and the Tioneeta, (narrow gauge,) running fh>m 
Sheffield to Brookston along the east bank of Tionesta creek. 
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from formations in those directions. The surveys of Ve- 
nango and Forest on the south show interpretations of struc- 
ture as brought up through Armsti*ong, Butler and Clarion. 
In Warren county we have a central area upon which four 
surveys close from different directions, and across which 
identifications are to be carried from east to west and from 
south to north. 

This would be a task of easy accomplishment if the re- 
gion to be examined was of regular structure, the horizons 
of comparison well-defined and the identifications already 
made, harmonious on all sides. But all these favorable 
conditions fail. 

The Venango Third-sand, positively identified in Crawford 
and Erie on the west with the Panama conglomerate of the 
Chemung formation in New York, is made to be Catskill 
by the surveys of McKean county on the east ;* and the 
geological structure of the county so changes in passing from 
south to north that it is difficult to determine which iden- 
tification, if either, is correct. 

It is evident then that no interpretation of the structure 
and no geologically colored map of Warren county can be 
made to match with all its surroundings. I have adopted as 
far as possible the colors and designations used on the 
Crawford and Erie maps for the sake of uniformity and be- 
cause this coloration brings out the topography better than 
any other. 

The color representing the sectional horizon of the Ve- 
nango group (on the plan of general parallelism of strata) 
as laid on the Crawford and Erie maps and continued across 
the northern part of Warren, certainly covers Chemung 
rocks along that range. There should be no question what- 
ever on this point ; for the strata are directly ti-aceable to 
localities in New York where the Chemung first received 
its name. The point to be settled is not whether these 
northern rocks are Chemung, but whether their deposition 
was coetaneous with the Venango group in the southern 
part of the county. My belief has been for several years, 

* Another interpretation of ntmotare makes it Pooono. See G«, chapter 

vni,Ac 

12 IIII. 
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and still is, that the Venango Third-sand cannot be satis- 
factorily identified with the Panama conglomemte. But 
this must not prevent the systematic coloring of the map in 
agreement as near as possible with those already published, 
for the mai)-coloring need not interfere with our study of 
the geology if the significance and scope of each color is 
understood. 

No. 1 represents all the surface covered by carbonifer- 
ous rocks, down to the base of the Olean conglomerate. This 
horizon is in agreement on all our maps. 

No. 2 represents the shales (sometimes quite flaggy) 
immediately underlying the Olean conglomerate, and also 
the sub-Olean flat-pebble conglomerate underlying the 
shales, the two together being about 75' thick. * They corre- 
spond to Prof. White's Shenango shale and Shenango sand- 
stone in Crawford county. 

On the maps of Crawford and Erie and also of Forest 
this color only represents the Shenango shale^ the Shenango 
sandstone or sub-Olean forming the top member of the next 
color below. 

On the map of McKean both the shale and the sub-Olean 
(well developed in some places) are included in the Pocono 
formation (No. X) and designated by its color. 

I have colored the sub-Olean with the shales because it 
so frequently forms the surface rock on the highlands of the 
county, and its designation in many isolated places where 
the shales do not appear adds very materially to the value 
of the map as a topographical index. The sub-Olean is a 
well-defined and persistent horizon throughout Warren and 
its contiguous counties. 

No. 3 represents all the measures between the base of 
the sub-Olean and the top of the First-oil-sand of the Ve- 
nango gi'oup. Thickness about 400'. Theoretically the base 
of this color in Warren county should correspond with the 
base of the same color on all the maps surrounding it ; but 
different views are entertained in relation to the age of the 

*This is the usual thiokness assigned by Prof. White. It holds fairly good 
in Warren north-west of the Allegheny river but the shales appear to thicken 
▼ery materially from the river south-east. 
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Venango group, and the color is meant to deline not only 
the area but the age. 

Prof. White includes in it his Meadville group, Orange- 
ville shale, Corry sandstone, Cussewago group, and Rice- 
ville shale ; being inclined (as I understand him) to classify 
the Riceville shale, 80' thick, as of Chemung age. 

Mr. Ashburner, in McKean and Forest, calls it all Pocono 
sandstone, and shows 360'± of Catskill below it before Che- 
mung is reached. 

I am inclined to view it as Pocono in the southern part of 
Warren county, and partly Pocono and partly Chemung in 
the northern part — varying according to the location of the 
section. 

No. 4 represents the Venango oil group (thickness say 
300') as it should outcrop if it continues northward holding 
its parallelism to the sub-Olean conglomerate. In Crawford 
and Erie it is called Upper Chemung. In Forest it is un- 
seen, being below drainage. But in McKean the same hori- 
zon — that is, the horizon intended to represent the Venango 
group — is colored and designated as Catskill. 

No. 5 represents Chemung on all the maps referred to, 
but evidently not one and the same horizon in that forma- 
tion ; for the top of Chemung in the Crawford map is placed 
80' above the Venango group, while in the McKean map it 
is put below — a difference of 380'±. These facts should be 
kept in mind when the maps are compared. 

In the vicinity of Tidioute the rocks have been thoroughly 
perforated by oil wells ; deep gorges also afford excellent 
opportunities for studying the structure. The Olean 
conglomerate, sub-Olean, and immediately underlyinirshaly 
sandstones can be traced with assurance; but the Pirhole 
grit is generally unrecognizable ; and the Venango group 
changes in structure remarkably going north and east. 

Near Warren no trace of the Venango Third-sand has 
ever been found, although many wells have been sunk in 
positions where it should have appeared, if these are all con- 
temporaneous sediments, laid down in regular beds of shale 
and sand, ranging all the way from outcrops in New York 
to the oil wells of Clarion and Butler counties, as some would 
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have us believe. Nei ther can we certainly recognize the Ve- 
nango First and Second oil sands at Warren ; although sand*- 
stones are found there which might be considered their equiv- 
alents were we not warned by the structural irregularities 
observed throughout the county to avoid making too hasty 
conclusions. The Pithole grit is absolutely unknown at 
AVarren in either its normal position or character. The 
sandrocks of the Warren oil group, lying from 400' to 600' 
below the horizon of the Venango group are as variable in 
position and constitution as those of the Venango group.* 

In Mead, Cherry Grove and Sheffield townships the oil 
developments now progressing furnish new proofs of the 
facts above stated — not only confirming what had already 
been learned in other places of the rocks above the Warren 
group, but showing conclusively also, as attempts are made 
to extend the field of operations south-easterly toward the 
center of the old Devonian basin where the drilling is much 
deeper, that similar geological irregularities prevail in the 
underlying measures. 

In the northern part of the county a vertical section reach- 
ing down 750' below the base of the sub-Olean conglomer- 
ate contains but one massive pebbly sandstone, (probably 
the equivalent of Pope's Hollow rock in N. Y., and which I 
have elsewhere called, provisionally, the Wrightsville con- 
glomerate, f) This varies from 15' to 25' in thickness and 

• See chapter IX. 

t My attention was first called to Pope's Hollow oonf^lomerate on Case run, 
N. Y., in 1875, while looking for a north-eastern equivalent for the Qarland 
conglomerate. Foar places were mentioned in the New York reports where 
the cart)onireroa8 conglomerate could be found. At the village of Panama on 
the Little Brokenstraw ; Pope's Hollow on Case run, 6 miles east of Frews- 
burg and 4 miles north of Pennsylvania line ; Rock city 6 miles south of El- 
licottville ; Rock city 6 miles south-west of Olean— all in the State of New 
York. 

I first visited Panama and found that the rook there not only lay at too low 
an elevation for the Qarland (being over 200' lower than that stratum where 
last seen. 10 miles to the south) but that it was entirely different in structure 
and association and the pebbles in it were flat while those of the conglom- 
erate I had been following were round. I then visited Pope's Hollow and 
was surprified to find this also a flat pebble conglomerate, and still more con- 
founded when my aneroid indicated an altitude nearly 200' above the Panama 
rock— showing plainly, when its location was considered, that it could be 
neither Panama nor Garland. I next made a trip to Salamanca, feeUng but 
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lies about 230' below the sub-Olean. At least this is the 
only persistent sandstone I have been able to discover there. 
The whole surface of the northern tier of townships is 
deeply covered with Drift, and consequently very few ex- 
posures occur ; but as this rock is well escarped in many 
places, it seems probable that any other of like constitution 
would show also. It is hardly possible for Drift to be so 
deftly deposited everywhere upon the surface as to com- 
pletely hide all evidences of an out-cropping massive sand- 
stone. If the escarpment itself does not consjncuonsly ap- 

Uttle doubt that I should find in the EllioottviUe Rock dty the oouglomerate 
sought for. Procuring a horse I drove up to the rooks in the afternoon, and 
was again astonished to find a fiat pebble conglomerate and an elevation which 
left me in doubt whether it might belong to the Panama or the Pope's Hollow 
horiason. Night coming on there was little time for examination and I wan 
obliged to return to Salamanca in a very despondent mood. I could not be- 
lieve that either of these three rocks— so different in general appearance from 
the Garland— could be its equivalent. And yet there was no positive data to 
work upon. I was not aware that the shape and quality of pebbles as a dis- 
tinguishing feature in identifying conglomerates had ever been noticed be- 
fore—the flat pebbles might have no significance, the aneroid levels might be 
unreliable, or if approximately correct, the Garland might moderate in dip as 
it spread north-east, so as to bring it down to the Salamanca-rock level. Still 
I could not be satisfied to attempt a connection with any of these rocks with- 
out further investigation and therefore determined to proceed the next day to 
Olean and make one more efibrt to clear up the obscurity surrounding the 
subject. This time I met with success. One glance at the large rounded peb- 
bles and massive blocks of the Olean Rock city suflioed to assure me that the 
north-eastern outcrop of the Garland conglomerate had at last been found. 

But what of the three other rocks, where should they come into the vertical 
section at the south ? These questions have been a puzzle ever since, and they 
are not positively answered yet. To put the relative elevations of these rock 
cities beyond doubt, Messrs. Chance and Hale, in 1877, ran spirit levels from 
Grant station, on the A. & G. W. Ry., to Panama, from Frewsburg to Pope's 
Hollow, from Salamanca to the EUicottville-Salamanca Rock city. The fol- 
lowing are the accepted figures : 

T6p of Panama conglomerate 1671' A. T. Thickness, 69' 

Top of Pope's Hollow conglomerate, . mCV A. T. Thickness, 20' 
Top of Salamanca conglomerate, . . . 2190' A. T. Thickness, 86' 

Mr. Chance notes in relation to Pope's Hollow rock, "pebble character local. 
North side of out but few pebbles, and only in upper layers. Going east (on 
south side of ravine) pebbles increase until nearly the whole rock is a fiat 
pebble conglomerate, very marked in character. Five hundred feet of soft 
measures (no massive sandstone) seen below the conglomerate." 

The results of my attempts to trace the Panama rock southward and south- 
westward, are given in I», chapter VI, and in this volume, chapter VII. 

For ftirther details concerning the Salamanca and Pope's Hollow rocks, see 
chapter VIII. 
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pear loose blocks will be seen somewhere in the neighbor- 
hood and lead to the detection of the rock in place. There 
is nothing of this kind in the northern tier of townships to 
excite the suspicion that more than one conglomeritic rock 
like the Wrightsville conglomerate exists in this geological 
plane in that region. 

The numerous vertical sections accompanying this report 
and the well records in the appendix, will further illustrate 
the geological variations and show how hazardous it is to 
depend upon dip calculations and assumed parallelism of 
strata in this county. 

A space of about 15 miles separates the most north-east- 
erly development of the Venango group, at Tidioute from 
the Warren oil field. Theoretically, a well drilled to a suffi- 
cient depth at Tidioute, sliould find the Warren sands be- 
low the Venango. A well commencing at the proper eleva- 
tion at Warren or on the high ground of this area between 
Tidioute and Warren, should pass through the Venango 
group before reaching Warren oil. A number of wells have 
been drilled where these conditions were fulfilled, but in not 
one of them, as far as I can learn, were both groups of oil 
rocks unmistakably recognizable. 

The inference therefore is that certain peculiar condi- 
tions, not common to the whole of the old Devonian basin, 
obtained in this latitude toward the close of the Chemung 
period. What these conditions were can only be conjec- 
tured, but it is evident that they were potential in deciding 
the character and defining the limits of the Venango and of 
the Warren oil rocks. Perhaps some elevation of sea bot- 
tom or change in shore lines occurring at that time caused 
new currents to be formed or diverted old ones from their 
former courses, and thus made available new supplies of 
sediment to be swept into the basin through new deliveries, 
for the transporting and assorting ocean waves to operate 
upon. No one can describe the exact modus operandi by 
which these changes were brought about, but any one who 
is familiar with the history of oil developments on this area 
cannot fail to jjerceive that the agencies employed in laying 
down the sands of the Venango group encountered some 
disturbing element in this direction. 
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It cannot be denied that the measures exposed near water 
level at Warren have a decided Chemung aspect lithologic- 
ally, and that they hold many fossils characteristic of the 
Chemung age ; and, although no line of demarkation can be 
drawn between this kind of sediment and that of the sue- 
ceeding age, it is quite certain that the aggregate thickness 
of all the measures between the top of the characteristic 
Chemung and the base of the Olean conglomerate, at War- 
ren, cannot exceed 700 feet. 

Chronologically the Chemung period is separated from 
the Carboniferous (Olean, Pottsville, No. XII) by the Cats- 
kill (No. IX) and Sub-carboniferous, (Nos. X and XI.) 
The measure of time belonging to these three successive 
periods must have been the same in Warren county as in 
the Anthracite region of Pennsylvania ; and the fact that 
barely 700' of sediment accumulated in Warren county, while 
from 6,000' to 9,000' were laid down in Eastern Pennsyl- 
vania during the same period of time, is good evidence that 
very dissimilar conditions of deposition must have prevailed 
contemporaneously in the two places. This very properly 
suggests the inquiry whether the remarkable thinning out 
of the three groups mentioned, when traced toward the 
west, was due to a gradual exhaustion of easterly derived 
materials, as the distance from the supplying sources in- 
creased and the currents holding the matter in suspension 
abated in energy and weakened in transporting capacity, 
or whether it arose from the fact that these were periods of 
continuous deposits in the east by reason of uninterrupted 
submergence there, while they were ages of alternating de- 
posit and erosion near Warren county — that section being a 
part of the time sea bottom and a part of the time dry land.* 

*Tbe elTeotfl to be looked tor, if the hypothesis implied in the first proposition 
be entertained, should be a distinct representation of the three groups (Ponent, 
Umbral, and Vespertine) in Warren oounty, laid down with that unirormity 
of structure and homogeneousneas of oomposUion neoeasarily accompanying 
the action of the agencies referred to. But if the other hypothesis be accepted, 
the resultant strata should be characterized, lithologioally, by an interbiend- 
ing of materials belonging to dilTerent ages, local variability of sediment pro- 
ducing irregularity of structure, and a confusing inter-burial of fossil plants and 
shells. It seems to me that a study of the structure, lithology and fossils makes 
the latter hypothesis preferable. 
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[The thinning away of our great formations in a direction 
from the present Atlantic sea board toward the interior of 
continent is not confined to Pennsylvania ; it is quite as re- 
markable in Maryland, Virginia and Tennessee. And the 
general direction is not from east to west, nor from south 
to north, but from south-east to north-west ; in other words 
from the Highlands, South mountains and Blue ridge to- 
wards Lake Ontario, Lake Erie and the Ohio and Missis- 
sippi valley. In eastern New York and eastern Pennsyl- 
vania all the rocks thin rapidly northward and north north- 
westward, as described in Mr. White's reports on Pike and 
Monroe (G*, 1882.) and on Susquehanna and Wayne, (G*, 
1881.) In middle Pennsylvania, they thin north-westward 
(see Reports P, and T.) In Fulton and Bedford they thin 
westward (see Mr. Stevenson's Report P, 1882.) In south- 
em Virginia and Tennessee they thin north north-westward 
and north-westward. The ancient continent from which the 
river sediments came seems to be represented by the mount- 
ain range which cmsses the Hudson at West Point, the 
Delaware below Easton, the Potomac between Harper's 
Perry and the Point of rocks, and the James about Lynch- 
burg, and which has its grandest development in the Black 
mountains of North Carolina.— J. P. L.] 



Chapter V. 

PottsviUe Conglomerate^ No, XII. 

This formation underlying the productive coal measures, 
and about 300 feet thick throughout western and northern 
Pennsylvania, is sub-divided into upper, middle, and lower 
beds called Johnsons Run rock^ Kinzna Creek sandstone^ 
and Clean conglomerate.* 

In the greater part of the conglomerate-capped area of 
Warren county the lowest sub-division, the Clean conglom- 
erate^ is alone left ; the middle and upper sub-divisions 
having been entirely swept away with all the true or 'pro- 
ductive coal measures overlying them. 

What coal measures are found in Warren county, there- 
fore, do not belong to the true coal measures, but to the 
Pdttsville conglomerate formation No. XII, and correspond 
to the interconglomerate coals of Sharon, &c., in Mercer 
and Crawford counties, of Alton, &c., in McKean county, 
and to the Lykens valley coal beds in Schuylkill county. 

The Clean conglomerate caps many of the summits along 
a central belt which stretches across Warren county from 
east to west ; as shown by the color on the geological map 
accompanying this report. 

In the isolated knobs, thus capped, the base of the Olean 
is exposed in such a manner that the elevation above ocean 
level can be ascertained with greater certainty than in more 

* See Reports R and V. Along the Ohio State line they reoeived the names 
of Homewood sandstone^ Connoqueneasing sandstone, and Sharon eonglom- 
erate. See reports Q, Q«, Q», Q*. 

In Report I, I^, I^ I have used the term Garland conglomerate. It is now 
demonstrated that my Oarland conglomerate is the Olean conglomerate of 
Mr. Ashburner's report on McKean oounty, and I shall therefore use the lat- 
ter term in this report. 

(186 IIII.) 
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southern localities where it is not only obscured by talus 
from higher rocks, but has also in many cases parted with 
much of its massive conglomeritic character, thus making it 
difficult to discover the precise line of division between it 
and the underlying shales. 

Along the south county line the lowest elevations of the 
rock are found. West of the Allegheny its base rises from 
1550' A. T. to 1685' A. T. East of the river the average alti- 
tude is about 1700' A. T. Its highest level is in the northern 
part of Glade township, 19 miles from the south county -line ; 
here its base lies at 2000' A. T., showing an average rise 
in that direction of about 16' to the mile. But this rise is 
by no means regular or uniform throughout the county. 
Evidently, the rock was deposited on an uneven floor, or 
else it has been slightly warped out of plane by unequal 
elevation. Probably both causes have contributed to its 
undulations. The variations in level are so obscurely shown 
by reason of the sparsity of outliers, that it is not easy to 
determine whether they are due to low anticlinal waves 
sweeping connectedly across the county, or to a series of 
dome-shaped elevations scattered about in no fixed order. 

However, one quite prominent broad-topped low anticli- 
nal wave seems to be fairly traceable along a curved line 
drawn from the south-west corner of Triumph township 
through the south-east corner of Pittsfield township, cross- 
ing Big Brokenstmw creek a little west of Irvineton and 
thence sweeping around to ''Singular Rocks" in Glade 
township, near the south west corner of Elk township.* 

Commencing at the south line of the county, where the 
base of theOlean has an altitude of 1685' A. T., it rises at the 
corner of Pittsfield township to 1800' A. T., and at York 
Hill {near the center of southern Brokenstraw township) to 
1880' A. T. Between York Hill and ''Singular Rocks" no 
Olenn conglomerate remains, but the sub-Olean caps the 

* ** Singular Rooks " lie In the region generally referred to as Quaker Hill, 
• where the highway leading from Warren to Corydon passes through a rock 
city of Olean conglomerate, by one of its so-called ** streets," about one rod 
wide, with perpendicular walls 20' or more in height rising on each side. It 
is a feature of the road that naturally attracts the attention of every one travel- 
ing that way, and hence the name of ** Singular Rocks " or ** The Pass." 
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ridge west of Conewango creek, and thus fixes the place of 
the former within a possible error of a few feet at most. 
Two miles north-west of Warren its place is thus shown to 
be at 1940' A. T. Hence passing on to ''Singular Rocks" 
the Olean is found in place at 1996' A. T. 

The length of this curve is about 28 miles : total rise 311' ; 
average per mile, say 11'. 

The rates of dip along this line and at right angles to it 
are quite irregular : — from the county line to York Hill, 
12i' ; from York Hill to ' 'Singular Rocks' ' 8'. The side dips 
are much steeper toward the south-east than the north-west. 
From ''Singular Rocks" to Great Bend, in a south-east 
direction we find 27' to the mile ; from York Hill to Thomp- 
son' s station in a line a little more toward the south, 36'. 
On the northerly side of the arch they seldom exceed 10'. 

The Quaker Hill range, of which " Singular Rocks " form 
a part, is the most north-easterly outcrop of Olean con- 
glomerate in the county — the hill rock in Elk township be- 
ing wholly sub-Olean. Several detached ledges make up 
the range, as may be seen by reference to the map, and on 
connecting these by levels some very remarkable and in- 
teresting features of structure are brought to light. 

The base of the Olean conglomerate at the "Pass" is 
1,996'. About a mile south-west of this a small peak is 
capped with the same rock, base 1,998' A. T. Under it 
comes 30' of shales and then the sub-Oleam. But go a mile 
to the north-east of the *'Pass," to the last knob of Olean 
remaining in that direction, and its base is found at 2,090' 
A. T., with 35' of shales beneath, and the sub-Olean boldly 
exposed in ledges 20' to 25' high — a characteristic flat peb- 
ble conglomerate — top 2,065'. Now go north-west from the 
"Pass " about 2i miles to Gardner's or North Rocks, a solid 
ledge 51' thick, and the level falls from 1,996' to 1,978'. 

Just north of Germany post-office, in Elk township, the 
top of the sub-Olean rises to 2,105' ; in the north- west cor- 
ner of the township, where a fine escarpment occurs, to 
2,160' ; and in the north-east corner to 2,109' A. T. The 
latter is a Rock City on the high peak at the junction of 
Willow creek with the Allegheny river, a little over the 
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State line into New York, and the elevation was carefully 
taken instrumentally by Mr. Chance. Allowing 35' as the 
proper interval in this region between Olean and sub-Olean, 
we get the following results : 

North of Qermany, top sub 2105'-f85=ba8e Oleon 2140' A. T. 

N. W. corner of township, . " 2160'4-86= •* 2195' " 

N. E. corner of township, . " 2109'-fa6= " 2146' "♦ 

"Pass" (1»96') to Germany, . . (2140 )=144' rise in 4 m.=38' per mile. 

»« »♦ N.W. comer, (21ft5')=lW «* 7-|-m =28' " 

Germany,(2140') to «* ** (2195')= 66' " 4 «» =14' " 

" «« to N.K comer, (2145')= 6' " 6 «»=!'— " 

This shows how uncertain calculations of dip must be, ex- 
cept for short distances and within the limits of Kites al- 
ready ascertained. 

The next exposure of Olean conglomerate of which I have 
any knowledge, lies in Warrant No. 4, near the east line of 
Salamanca township, Cattaraugus county. New York, and 
2i miles north of the State line. This I believe to be the 
most northerly outlier between Allegheny river and Tunang- 
want creek. Only a few large blocks remain in place — ele- 
vation of base 2,270' A. T., showing a rise from Corydon of 
(2,270' — 2,145=) 125' in about 13 miles, or an average of less 
than 10' per mile, in a direction E. N. E. 

Prom this point to the noted Olean Rock city, where Mr. 
Ashburner gives the base of conglomerate at 2340' A. T., is 
about 11 miles, in a direction a little south of east ; 2340' — 
2270 =70' or 6'+ per mile. 

The few patches of Olean remaining in the north-western 
portion of the county, show quite as much irregularity of 
elevation as those above referred to. Pike's rocks in Sugar 
Grove township rise to 1950' A. T., which is more than 100' 
above Miller's Cliflf, which is less than 3 miles west by north 
from them. They evidently cap a dome from which the 
dips descend more or less in every direction. 

South-east of the Allegheny river, the summits are not so 
elevated as the highest in Elk and Glade ; but the general 

*Mr. Ashburner (R, p. 261) puts the base of Olean here at 2,175' A. T., al- 
lowing 64' for interval shales. I have never found them so thick along the 
north-western outcrop. 
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declination of all the rocks in that direction carries the 
Olean conglomerate below many of the hill-tops, and in 
several places traces of the intra-conglomeraie coal beds 
appear above it. In consequence of this, reliable elevations 
of the Olean are hard to obtain ; but enough facts can be 
gathered to indicate that the geological structure in this 
portion of the county as well as in the west has been af- 
fected by irregular deposits upon an unequal floor. 



Chapter VI. 
Svh'Olean Conglomerate, 

{Shenango Sandstone of Crawford and Meroer oouiities.) 

No rock in the county, offers better opportunities than 
this, for correct identification by continuously connected 
tracing from point to point ; and yet, with its almost num- 
berless exposures and its well-defined constitutional pecu- 
liarities, it is not always easy to keep hold of it except over 
certain areas. Especially is this true where it is overlaid 
by other rocks, as in the south-eastern portion of the county, 
and beyond the county limits to the south and east. 

Heretofore we have been accustomed to assign a thickness 
of from 30' to 60' to the Shenango shales* lying between 
the Olean and sub-Olean conglomerates, and have felt so 
much confidence in the parallelism of the two strata, that the 
sure identification of either one of them in any locality was 
all that seemed necessary to fix the positions of both in the 
geological section. But my recent experience has led me 
to be more cautious in the use of this formula. These rocks 
may vary in relative position as well as others. There are 
localities where the sub-Olean seems to have been eroded 

* Aooepting the nomenoiatare adopted by Prof. White in the coanties of 
Crawford and Erie. 
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and replaced by the Olean — both now lying side by side in 
the same horizon ; others where the sub-Olean appears to 
be wanting ; others where the interval between the two has 
thickened from the usual average of 46' to about 200'. 

If we view the sub-Olean as of Pocono age, (No. X,) and 
the Shenango shale as the representative of the Mauch 
Chunk red shale, (No. XI,) the thickening of the shaly 
mass towards the south-east does not seem surprising ; in 
fact, it is just what might be expected. That the No. XI 
period must have been one of very great duration cannot 
be doubted. The immense deposits of red shale laid down 
in the anthracite region during its continuance, is sufficient 
proof of that fact. The insignificance of cotempoi-aneous 
deposits in Warren county indicates that the conditions of 
deposition must have been very dissimilar in the two locali- 
ties. Erosion may have been at work in one place during 
a part of the time, while continuous deposition was going 
on steadily in the other. But the great change which ended 
the No. XI period seems to have ushered in an era of more 
equal conditions over a largely extended area, and one of 
the most remarkable phenomena of this change, was the in- 
troduction of new materials in the shape of large, irregular, 
ovoidal pebbles and coarse-grained sands, now apparently 
for the first time brought down into the carboniferous basin. 

In report P attention was called to the shape and quality 
of the pebbles of the Panama conglomerate, as compared 
with those of the Olean conglomerate, the former being 
lens- shaped or flattish, the latter ovoidal or irregularly 
rounded.* At that time the full significance of the dis- 
tinction was not understood. Having since made this a 
special subject for investigation and collected many speci- 
mens of loose pebbles and conglomerate masses of both 
kinds, I can now assert with a great deal of assurance, as 
regards this part of the State, that the Shenango shales en- 
able us to draw a distinct line of demarkation between the 
two kinds of conglomerate. The flat pebble rocks, thinly 
bedded, current bedded, and weathering generally into thin 

*For the sake of brevity, I generaUy employ the simple terms yfa^ pebbles 
and round pebbles to distiDguiah the oonglomerates. 
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small blocks or plates, always lie below the shales ; the 
round pebble rocks, massive, compact, and breaking up into 
irregular cuboidal blocks sometimes 40' thick and of still 
greater length and breadth, invariably lie above them. 

No doubt the shape of a pebble depends in a great degree 
upon the kind of attrition to which it has been subjected, 
and the lengtli of time it has been exposed to the action of 
abi-ading agencies. A fragment of rock propelled altogether 
by rolling would acquire a rounded form, but if driven back- 
ward and forward, as by waves lashing upon the sea shore, it 
must eventually become flattened. This is well exemplified 
by two collections of northern drift pebbles in my cabinet. 
One came from a gravel bank at Warren, where they have 
lain embedded and undisturbed since the glaciers dropped 
them, the other from the shore of Lake Erie, where they 
have been exposed to the play of the waves for ages. A 
common origin is proven by the sameness of materials com- 
posing the two collections, but the gravel bank pebbles are 
ovoidal and irregular, while these from the lake shore have 
become very much flattened and polished. 

Taking this view of the subject, and it appears to be a 
reasonable one, we may suppose that the materials of the 
flat-pebble conglomerates have been long exposed to the 
trituration of waves, having been slowly brought down to- 
wards the center of the basin from older shore deposits lying 
to the north. At some point during the process of basin- 
tilling this worked and re-worked old shore material must 
have become exhausted. This would happen when erosion 
and deposition — cutting down the northern shore and filling 
up the basin — had brought the central deposits and shore 
deposits nearly in plane, provided a submergence occurred 
at that time which allowed the waves to sweep northward 
over the old shore. Supposing this to have happened while 
No. X was merging into No. XI, the last half-wrought 
materials within reach are seized upon and re worked into 
the sub-Olean conglomerate and its contemporaneous beds. 
As the progressive depression of sea bottom continues the 
waves reach over into new materials which are thus pre- 
pared to be brought down directly into the carboniferous 
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basin, when the next elevation of sea bottom occurs, without 
allowing time for the pebbles to become flattened by long 
trituration. 

But whether the causes which contributed to produce flat 
pebbles at one period and round pebbles at another can be 
satisfactorily explained in this way or not, it is indisput- 
able that the pebbles of the Olean conglomerate do diflfer in 
a very remarkable manner from the pebbles of the sub-Olean 
and of all of the other underlying conglomerates. A knowl- 
edge of this fact and a proper appreciation of its impor- 
tance aids one materially in studying the stratigraphy of 
this part of the State. How far it may hold good in other 
geographical sections I do not know. In Ohio, Illinois, 
Kentucky, and Tennessee the carboniferous conglomerate 
always contains round pebbles as far as I have observed, 
but it has never been my good fortune to meet with any of 
the lower conglomerates there. 

It must not be supposed from what has been said above, 
that the sub-Olean is always a conglomeritic rock. In its 
range across Warren county it exhibits great variability in 
constitution and structure. At Tidioute it is a yellow fer- 
ruginous sandstone, free from pebbles and identical in ap- 
pearance with Prof. White's Shenango sandstone in some 
parts of Mercer and Crawford counties. In the northern 
part of Deerfield township it is much more shaly, but still 
characteristic. North of the Big Brokenstraw, in Cone- 
wango. Glade, and eastern Elk, it is often a mass of evenly 
assorted pebbles about the size 6t grains of wheat, and 
heavily charged with iron, which has segregated from the 
mass and collected in irregular seams, or formed concretion- 
ary iron-lined cavities filled with ochery clay. It weathers 
down in rough fragments a few cubic inches in bulk, and it 
forms steep-sided truncated hills, so peculiar and character- 
istic in outline that a practiced eye can trace the rock by 
them across the country. 

Its exposures in Elk township show it to be quite a mas- 
sive conglomerate. Pebbles more than an inch in diameter 
are frequently seen ; but an uneven structure, caused by its 
irregular accretions of iron and incoherent sandy matrix, 
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facilitates a crumbling erosion which seldom leaves a cliff 
exposed to view. Near the north-west comer of the town- 
ship however, and also about half a mile over the State line 
into New York, two or three good rock cities may be found. 
Here the body of the rock is less charged with iron, and the 
disintegrated debris is screened and used for mortar making. 

Wherever the rock appears along the Allegheny river 
east of Warren it is a massive stratum 30' to 40' thick, cur- 
rent bedded, pebbly and heavily seamed with iron, partic- 
ularly toward its base. The escarpments show perpendicu- 
lar faces, and ponderous blocks fall away and slip down the 
declivities after the fashion of the Olean conglomerate, for 
which it has often been mistaken by those who make no 
distinction on account of shape of pebbles and general 
structure. Throughout all the eastern and south-eastern 
portions of the county this type of the rock continues ; but 
the interval between it and the Olean thickens materially 
and becomes more sandv. 

One other peculiarity in relation to the character and 
geographical range of this rock remains to be mentioned. 
Throughout all the western and south-western portions of 
the county wherever the sub-Olean appears it is a medium 
grained iron-stained sandstone, without a pebble in its com- 
position ; and this is its character, so far as we know, 
through southern Crawford, Venango and Mercer counties 
into Ohio. But in the south-east corner of Erie county, 
north-west of this area of no pebbles, the rock appears in 
several exposures in its massive conglomeritic form, from 
25' to 40' thick, and can be traced in a narrow belt toward 
the sou th- west for about 10 miles. As this happens along its 
northern outcrop it is probably only a remnant of a much 
larger area of the same kind once lying in that direction 
but now lost by erosion. 

North-west of the Allegheny river the Shenango shales 
maintain quite an uniform thickness of about 60', with two 
or three exceptions*, but south-east of the river they thicken 
quite rapidly, for at SheflSeld they measure about 100' and 
near Brookston 120' or more. 

•See £lk, QlAde and Freehold townships. 

13 mi. 
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• 

I have seen flat-pebble rocks similar in appearance to the 
sub-Olean in several places near Kane, McKean county — 
six miles south of Kane, in Highland township. Elk county — 
in the hills around the Wilcox wells and also around the 
village of Wilcox — ^at Ridgway and along the Clarion river 
at the mouths of Spring creek and Millstone creek, where 
the Olean conglomerate is in nearly every case exposed near 
by, and where there can be little doubt of the identity of 
either rock. In all these places they are separated by from 
100' to 150' of shales, or rather yellowish grey thin-bedded 
shaly sandstones, more sandy and less irony than the meas- 
ures occupying the same interval in centraFand northern 
Warren. 

In attempting to trace the sub-Olean east and north-east 
from Warren county, to ascertain its relation to the Tuna 
conglomerate (on the high point between the Tuna and Al- 
legheny, 3 miles S. E. of Carrollton, N. Y.,) and the Sala- 
manca conglomerate, I became involved in a number of un- 
looked for complications which make further examinations 
necessary before final conclusions can be drawn.* 

The importance of the sub-Olean as a key-rock or guide 
to assist in making comparisons of structure, and correct 
identifications of the sandrocks below it, is not properly ap- 
preciated by the well-sinker. 

The Ferriferous Limestone was known to be a good guide 
and it was watched for by every Butler county driller, who 
when he found it, knew just about how much deeper the 
drill would have to go to strike the oil sand. 

The sub-Olean in Warren county is a key rock as persist- 
ent and reliable and as easily recognized as the Ferriferous 
Limestone in Butler and Clarion counties. 

Yet the driller pays no- attention to it and will not 
trouble to note it in his record. When he goes forward 
ahead of developments he relies solely upon surface eleva- 
tions and assumed dips, and consequently sometimes makes 
very important mistakes in attempting to identify the rocks 
in one well with those in another. Could he be brought 
to realize the fact that the dips are liable to change in rate 

*See Salamanoa oonglomerate, chapter VIII. 
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and direction at almost any point, even in this but slightly 
disturbed portion of the State, and that these changes- -af- 
fecting the upper rocks as well as the lower — can be de- 
tected more easily and with greater certainty in a well-defined 
conglomerate like the sub-Olean than in the variable and 
less persistent sandstones of the oil horizons, he would be 
careful to note the position of this significant rock in every 
well. 



Chapter VIL 

Panama Conglomerate, 

After a careful reconsideration of the premises on which 
I based my conclusions, in relation to the non-equivalence 
of the Panama conglomerate with the Venango Third oil 
sand, as given in Report T, and a faithful but ineffectual 
effort during the season of 1881 to discover the connecting 
links in Warren county, where they ought to be found if 
they can be found anywhere, I am compelled to adhere to 
my former opinion, to wit : That a satisfactory or reason- 
able identification of the two rocks cannot be made, on ac- 
count of the palpable evidences that great changes occur in 
the constitutions of both rocks as they approach the divid- 
ing interval of 15 or 20 miles, over which neither one of 
them can be surelv traced. 

Prof. White, in Q*, seems to have no doubt whatever upon 
the subject, and I regret that even with all liis proofs before 
me, I am unable to indorse his conclusions. His theorv 
greatlj' simplifies the systemization of the geology of tliis 
region and an adoption of it would have saved me many 
days of toilsome examination and anxious study. 

Allowing that Prof. White's identification of the Panama 
conglomerate is absolutely correct through the several wells 
he refers to, from Le Boeuf to Beaver Falls, we are even 
then as far from a connection with the Venango Third sand 
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as before that identification was made. These wells are 
all miles away from the Venango oil belt, and they were all 
unproductive, barring slight shows of oil (which can be 
gotten almost anywhere in this country) and amount to 
nothing, except to lure the unexperienced to further losses. 
Not a single well found the Venango group in anything ap- 
proximating its normal structure, and the proof of identity 
of sandrock in any one of them with its nearest producing 
neighbor (on unquestioned Venango or Butler sand) is not 
shown, nor can it be demonstrated by tracing a direct or 
probable connection between them, with any less difficulty 
at any of the points named, than between Tidioute and 
Panama, where the two rocks have their maximum develop- 
ment. 

Palseontologically, we have absolutely no proof whatever 
of the identity of the rocks in question. No one has ever 
seen an undoubted outcrop of the Venango Third sand ; and 
consequently no fossils could have been collected from it 
for comparison with Panama fossils. Possibly some im- 
perfect shells may have been found in drilling ; but I have 
never seen one from the Venango Third sand,* although 
they are quite plentiful in the Bradford oil rock. A shaft 
8'X16' was sunk to the oil rock at Tidioute in 1865-6, but I 
cannot learn that any fossils were seen in it. I have over a 
dozen pieces of conglomerate from it and among them prob- 
ably the largest specimen of Third sand now preserved. It 
would make a cube about 8 inches on a side and weighs 34 
lbs. The rock, in appearance, somewhat resembles the 
Panama conglomerate, but not a trace of fossils can be de- 
tected in it. 

The nearest point to the producing regions (within about 
10 miles) where the Venango Third sand could possibly 
come up to daylight, and where its ascertained rise toward 
the north ought to bring it up to view, unless it fades out 
or very materially changes its rate of ascent, is on the Al- 
legheny river between Tidioute and Irvineton. But no one 

* If the Third 8and=Panama and oontains but a small percentage of the fos- 
sils so plentifully found in its north-western outcrop we ought ft*equently to 
find fragments of shells after torpedoing. 
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has ever claimed to have found it there. At no other point 
(owing to the topography of the country) can even its as- 
sumed outcrop be found within SO miles of a producing 
Third sand well. 

We must therefore do without palseontological evidence ; 
for if palaeontology proves anything it only proves the in- 
tegrity of the Panama rock along its extension west and 
south-west, where alone all its examined and reported fossils 
have been obtained. That these are Chemung fossils, 
under the nomenclature of New York, no one ought ever 
to have doubted, for they unquestionably belong to the for- 
mation so named by Prof. Hall ; and whatever questions 
may be raised as to age or equivalence with the Waverly of 
Ohio, the name Chemung belongs to them by right of pri- 

oritv. 

The simple fact that the Panama rock in many places con- 
tains oil affords no proof of its identity with the Third sand 
any more than it does of its identity with the First or the 
Second, or with the Warren oil sand, or Bradford, or Alle- 
gheny, or half a dozen other simple oil-show horizons in the 
Chemung rocks. We can no more classify the rocks by oil 
than by water or gas. They may all be good collateral aids 
under certain circumstances and within certain geographical 
limits, but they hold good no further. 

Having for several years realized the importance of a cor- 
rect identification (if identification were possible) of the Ve- 
nango oil sands with the Chemung sandstones outcroi)i3ing 
in New York, I have at all times embraced every oppor- 
tunity of securing facts bearing upon the subject. These, 
with my last season's work in Warren county, have only 
produced proofs of a negative character. I have been to- 
tally unable to trace a connection between the Panama rock 
and Venango third sand, even in their geological horizons ; 
allowing that a deposit of sand had fined down, disappeared, 
and then come in again in its proper place ; or that a thick 
wide-spread sand sheet covering both ranges had been eroded 
and modified throughout its central area by the effects of 
fluviatile or sub-oceanic currents. 

The great difficulty in keeping hold of the Panama rock 
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is, that it so soon fines down and disappears when traced 
as far as it can be traced on the surface in a soviherly direc- 
tion. . . ^ 

The Third oil sand in like manner (as proven by the drill) 
fines away and disappears when followed northward^ leav- 
ing an interval of from 16 to 20 miles across which neither 
the Panama nor the Venango Third can be carried, ex- 
cept by a calculation of dips and a comparison of intervals 
in the vertical section where we have some well-established 
horizon to work from. But this method with these strata 
is very unsatisfactory, for there are no limestones in War- 
ren county as guides, and no persistent and well-defined 
sandstones in the upper measures, that continue far enough 
north to overlap the Panama rock. 

The most reliable key rocks in Warren county, are the 
Olean and sub-Olean conglomerates. One or both of these 
can be traced over more than half the county. It seems al- 
most certain, however, that they have been deposited on 
uneven fioors and further thrown out of plane by slight 
corrugations of the earth crust since their deposition. These 
conspicuous irregularities make it a hazardous undertaking 
to attempt to fix the position of either one of them over 
hills to the north of their outcrops by a prolongation of as- 
certained dips, for it is evident that they are liable to change 
pitch slightly at almost any point and in any direction. The 
same uncertainties also attend a calculation of dips if ap- 
plied to the lower sandstones. We can do no better, how- 
ever, than to pursue this method sometimes, for the pur- 
poses of approximation or illustration, for it is the only 
thing under the circumstances that can be done. 

The standard vertical section which Prof. White uses for 
comparison, and which agrees substantially with Venango 
countv oil well sections, calls for an interval of about 750' 
between the base of Olean conglomerate and the top of 
Third oil sand. Let us measure some of our ascertained 
facts bv this scale. 

The Rock city at Panama is a massive conglomeritic 
stratum 69' thick. Top 1671' A. T. 

At Eureka well, three miles south, the rock is thinner, 
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more flaggy, and contains fewer pebbles. Top 1569', Dip 
to this point 32' per mile. 

About one mile south of Eureka well, and still in New 
York, it is occasionally quarried in the hillside west of the 
Little Brokenstraw. Here it is a close, hard, bluishgiuy 
sandstone in courses from 4" to 12" thick, with some peb- 
bles in the top layers and many of the usual Panama fos- 
sils. Not more than four or five feet of the rock can be 
seen, and the topography indicates a thin stratum at best. 
Top 1545'. 

A mile and a quarter south-easterly from this quarry and 
perhaps a quarter of a mile south of the State line, another 
exposure occurs near the residence of W, H. Price, in Free- 
hold township. Top 1510'. Here, only the pebbly por- 
tion is seen, and its actual thickness could not be ascer- 
tained. The dip from Eureka well to this point does not 
seem to be so great as that from Panama to Eureka, but the 
last two elevations are by aneroid, and the direction of this 
dip is more toward the east. 

Continuing on about two miles and a half towards the 
south, we reach Lottsville Well, No. 1. In my recent ex 
aminations there I found in the creek bed, about 10' l^- 
low the well mouth, at 1440' A, T. a thin band of irregu- 
larly bedded sandstone, greenish-yellow in color, coarse- 
grained in spots and sometimes attaining a thickness of one 
foot. It is associated with bluish-gray shales and flags, 
full of f ucoidal impressions and permeated with an odor of 
petroleum. There are also some very thin bands of con- 
glomerate to be seen above the level of the well mouth. 

Here, then, seems to be a representative of the Panama 
rock. It cannot be very thick or hard to drill into, for the 
oil well commences on shales ten feet above it, and if any 
hard rock had been struck at this point before they were 
able to swing the tools from the walking-beam the drillers 
certainly would have noticed it. A dip of from 25' to 28' 
per mile would be required to bring the rock down from 
where we last saw it to this point. 

We have now traced the rock as far south as it can be 
followed on the surface ; for here it goes under, even along 



200 nil. WARREN COUNTY. J. F. CARLL. 

the deep cut valley of Little Brokenstraw creek. From 
Panama toward Lottsville (however imperfect our observa- 
tions may have been) it is evident that the rock gradually 
decreases in thickness and radically changes in lithology 
and structure. We are still a mile and a half from the 
nearest outlier of Olean conglomerate (Miller's cliflf) and 
must now go forward relying solely on rate of dip. Take 
27' to the mile (which is more than the direction seems to 
call for) and we have 1440'-40'=1400' A. T., as the probable 
horizon of the Panama rock, when sought beneath Miller's 
cliff, about half way between Lottsville and Wrights ville, 
where the base of the Olean lies at 1840' A. T. Hence 
1840' — 1400'= 440' is the interval between the two rocks. 
This is 310' less than the normal test section calls for, and 
puts the Panama rock nearer to the horizon of the First 
oil sand than the Third, 

Measured upon the map. Miller's cliff is about 9 miles 
from Panama and 18 miles from Tidioute, and the three 
points lie nearly in a line running S. S. E. by S. From Pan- 
ama to Millei"' s the dip would be 1671'— 1400'=271 '-j-9=30'4- 
per mile, which seems to be all that is reasonably warranted 
by the facts observed. To carry the Panama down 750' 
below the Olean would place its top at (1840'— 750'=)1090' 
A. T., requiring a dip from Panama of nearly 65' per mile, 
and from the State line exposure 10()'-|- per mile. Now 
follow it on this plane to Tidioute where the top of Third 
oil sand is 1008' A. T. Thus, 1(390'— 1008=32', which rep- 
resents the fall through 18 miles — an average of less than 5' 
to the mile. 

I should be glad now to trace the Third oil sand from 
Tidioute northward toward Lottsville, but I have no data 
to work with. As before stated, there are no surface ex- 
posures and the oil wells furnish no facts, except a failure 
to find oil and the assurance of the driller that the Third 
sand thins out rapidly and becomes unrecognizable at from 
one to five miles from the oil belt. Over a space of 18 miles 
then, there seems to be no positive guide at this horizon 
Fine-grained bluish-grey sands have sometimes been re- 
ported in wells that have been sunk there, but they are too 
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thin, irregular and unreliable to be traced and classified as 
continuous strata. 

Going west from Panama, we may now examine another 
test line, running from an undisputed outcrop of Panama 
rock to unquestioned sub-Olean. 

At Upton's quarry, on Dutch Hill, about 2 miles N. N. 
E. from Clymer, N. Y., 3i miles north of the State line and 
9 miles N. N. E. from Corry, occurs the best exposure of 
the Panama rock to be found west of the town of Panama. 
The distance from Panama is about 6i miles in a direction 
W. S. W. Elevation of top of rock (by aneroid) 1580'. 

This is a very interesting exposure on account of the pe- 
culiar structure of the rock. The stream flowing over it 
cuts down in a series of little cascades through some 20 feet 
of massive fine-grained sandstone — bluish-grey, grey, and 
yellowish — lying in irregularly bedded courses from six 
inches to four feet thick. Wave marks, mud cracks, worm 
buiTows, and f ucoidal casts abound ; but in my hasty ex- 
amination I did not discover any of the fossil moUusks usu- 
ally so abundant in the Panama rocks. All the layers seem 
to have been deposited on uneven floors sloping toward the 
north-west. The stream flows down the slope of the bed- 
ding until it has cut nearly to the bottom of the ledge, when 
it makes an abrupt turn to the left and exposes in the outer 
curve of the elbow an irony conglomerate mass of loosely 
cemented pebbles 10 feet or more in thickness, and lying in 
the same plane with the upper part of the sandstone over 
which the stream descends within sight of the bend. There 
are no pebbles in the sandrock forming the sloping stream 
bed, but the conglomerate in the elbow bank is scarcely any- 
thing but a bed of pebbles. The sandrock must have been 
first deposited with a bedding sloping toward the north- 
west, and then the pebbles were laid down in a wedge shape 
overlapping it. The stream has cut down along the division 
plane, thus exposing sandrock on the one hand and con- 
glomerate on the other. 

It is about 3 miles from the above described quarry to 
Beardsley's quarry, which lies a quarter of a mile west of 
Big Brokenstraw creek, and the same distance north of the 
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State line. Elevation 1500' A. T. Hence the rock dips iii 
that direction (S. by W.) 80' in 3 miles, or 27' — per mile. 
No more southerly exposure can occur, as the stratum soon 
runs below water level in that direction. 

The Downer well, at Corry,* (about 5J miles from Beards- 
sley's,) commenced at an elevation of 1430' A. T. "First 
sand, 8' thick," was reported at 105' from the surface, or 
1325' A. T. This evidently must be the Panama rock, if 
that rock be represented at all in the well ; for the next sand- 
stone is 137' deeper, which would be altogether too low. We 
have, then, a dip from Upton's to Corry, as follows : 1580' — 
1825'=256', which divided by 9 miles gives 27'-|-per mile. 

From the Downer well at Corry we now continue on 
east by south about 3 miles to Walden's, where the sub- 
Olean is in place on the hilltop. Allowing 27' per mile for 
dip, (81',) and taking the rock 1325' in the Downer well as 
base, the Panama rock at Walden's should be looked for at 
about 1244'. Here the base of the sub-Olean lies 1820', and 
the base of the Olean should be 75' higher or 1895'. Hence 
(1895' — 1244'=)651' represents the vertical distance down 
from the Olean conglomerate to the horizon of the Panama. 
This is 99' less than the standard section of comparison 
calls for, but it approaches much nearer to it than the 
tracing brought down from Panama to Miller's cliflf, by which 
it appeared that this same interval was only 440' at the lat- 
ter place. 

There is enough in these plain and direct presentations 
of the situation to show that the Third oil sand cannot be 
identified with the Panama conglomerate by any reasonable 
interpretation of the theory of parallelism of strata, if tested 
by the vertical section which holds good over so large a por- 
tion of the Venango oil field ; and we need not confine our- 
selves to one horizon for illustrations to confirm this. The 
^ame diflBculties are met with in every attempt to connect 
the Pithole grit or the First and Second oil sand with any 
of the outcropping Chemung rocks in New York. A con- 
sideration of these facts should warn the investigator to 
work cautiously, and suggest to him the possibility of there 

*See Freehold township. 
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being a plane of nonconformability in this latitude, over 
large areas of which parallelism of strata must be laid aside 
as a working theory. 



Chapter VIII. 
Salamanca Conglomerate, 

{Papers Hollow Conglomerate,) 
{Wrighieville Conglomerate.) 

The Salamanca conglomerate has frequently been men- 
tioned in our geological reports, but it has not yet been posi- 
tively identified with any one of the known sandstone hori- 
zons of Pennsylvania. Until quite recently, I have been 
inclined to view it as the probable equivalent of the Pope's 
Hollow conglomerate, which appears to be the first massive 
pebbly rock, coming in about 240' below the sub-Olean, (see 
Pine Grove township ;) but owing to an unsuccessful eflfort 
in 1881 to prove this identity, I am now inclined to think 
otherwise. Some of the facts in the case are these : 

On the ridge between Little valley and Great valley, the 
rock can be traced without any uncertainty from the noted 
Salamanca or EUicottville rock city, where its top lies at an 
altitude of 2190' A. T., to the point where it is eroded from 
the hill just north of Salamanca. It is seen again in the 
hill south of Salamanca ; and again on the point just north 
of Carroll ton, where its elevation is 1975' A. T. We thus 
find that it has dipped 215' in going about 7 miles in a south- 
southeasterly direction, an average of over 30' to the mile. 
All the intermediate exposures agree well with this rate of 

dip. 

Continuing on, now, in nearly the same direction for about 
three miles, the point between Tunangwant creek and the 
Allegheny river is reached ; and here, if the observed rate 
of dip continues, the Salamanca rock ought to be found at 
about 1976—90=1886' A. T. I have not yet been able to 
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discover it there, but the top of the i)oiiit is capped with a 
similar flat pebble sandstone 25' or more in thickness ; top, 
2120' A. T. Either then his must be a higher stratum or 
else there must be a quite sharp anticlinal here, which is not 
at all probable. 

When I first discovered this "Tuna"* conglomerate, about 
three years since, I tliought it probably represented the sub- 
Olean, but in this I was also mistaken, Jfor I now find that 
it dips strongly toward the south, and some of the hills on 
the east side of Tuna valley take in over 250' of grey and 
red shales and shaly sandstones above it without catching 
the Olean conglomerate. 

At Ireland, on the west side of the Tuna, 3 miles south- 
west of the last named exposure on the point, Irish run cuts 
through a similar conglomerate (top, 2000' A. T.) where it 
forms a well-exposed horse-shoe curve across and on each 
side of a bowl-shaped valley. Below the outcrop the valley 
is covered with broken blocks, above it not one is to be seen 
up to the summit divide, 2200' A. T. ; a fair proof that no 
similar rock lies in the upper interval. This summit is one 
of those narrow ridges across which the ice-flow passed from 
the head of one stream into the head of another, forming 
steep-sided bowl-shaped basins on each side ; and it is evi- 
dently composed of friable sandy shales and some red rocks 
which weather into a smooth surface and make a productive 
soil easy to cultivate. Just on the northern margin of this 
summit-notch lie a few very large blocks of Olean conglom- 
erate, probably the most northerly outliers of this rock west 
of the Tuna ; base, 2270' A. T. As the distance between 
the escarpment in the run and the summit blocks is not over 
half a mile, we here get the vertical distance between the 
two rocks very approximately, say 275'. 

I was surprised to find no evidences of the presence of the 
sub-Olean in this vicinity where numerous hilltops of proper 
elevation ought to show it if it comes in anywhere from 30' 
to 70' below the Olean. 

Proceeding toward Bradford more complications arise. 

Just south of the State line Buchanan hill rises to 2200' 

*Tiina is now the popular name for the original Tunangpvant. 
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and is capped with a characteristic flat-pebble sandstone 
which weathers into thin plates, so that the faces of the es- 
carpments do not stand in vertical cliflfs, bnt cover them- 
selves with a sloping shingle-like talus. About 300' below 
the summit another exposure of pebbly rock is seen mak- 
ing a well-marked terrace and sending forth a number of 
springs. This is at the proper level to represent the Tuna 
rock if no change of dip has occurred. 

Now we cross the Tuna to Mount Raub, south of Tarport 
and Bradford, and there find the same rock seen on Bu- 
chanan hill skirting the east side of the summit and the 
Olean conglomerate skirting the west, both lying side by 
side and at the same level, 2170'. At 1912' a 20' sandrock 
was reported in the Mount Raub well, lying between two 
red rocks. 

Thus it seems almost certain that the Salamanca rock un- 
derlies the Tuna rock at the river hill by at least 225'. The 
Tuna underlies the Olean bv about 275' on Ireland summit, 
where the sub-Olean seems to be wanting ; and it also lies 
about the same distance below the sub-Olean on Buchanan 
hill ; which makes it probable that the sub-Olean had been 
eroded at Ireland summit before the Olean was deposited ; 
as it evidently must have been on the west side of Mount 
Raub to allow the two rocks to be deposited in the same 
horizon. 

What all this may mean I cannot venture to say ; for, not 
anticipating any complications of the kind, I had so planned 
my autumn work that I could spend but three or four days 
in this region, and consequently for want of time was not 
able to follow the investigation to satisfactory conclusions.* 

* Similar experiences befel me in Warren oonnty during my lant season's 
work. In every attempt to carry a uniform section across it from south to 
north so many checks were met with that I finaUy gave up the task as a 
hopeless one. I frequently studied up the situation at night and fixed upon 
some point to be specially examined next day, where it seemed almost certain 
that the connecting links in the structure could be fbnnd, but it often hap- 
pened on arriving upon the ground that quite a diflferent structure from what 
was anticiDated presented itself. Sometimes no trace of the particular sand- 
pock souflfft for could be found in proper place, and instead of it other mas- 
sive pebbly strata would obtrude themselves, 100' too high or 100' too low to 
fit into the places where, according to our theories of persistent parallelism of 
strata, they ought to belong. 
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The most southwesterly exposure of Salamanca conglom- 
erate that I have yet found lies on the summit west of Big 
Red House creek in or near the north-east corner of warrant 
No. 24, Salamanca township, Cattaraugus county, N. Y. 
Elevation of top 1950' A. T. As this is about 18 miles in a 
direct line east north east from Pope's Hollow, and as I 
know nothing of the intermediate country, I shall not at- 
tempt in this report to identify these rocks in that direc- 
tion. 

Near Corydon in the north-east corner of Warrens county 
I scaled a number of summits where the Poi)e's Hollow 
rock ought to appear, if it runs in a plane parallel with the 
sub-Olean, but did not succeed in finding it in place. This 
however is merely negative evidence which cannot be taken 
as conclusive, as I have frequently been taught to realize 
while traveling over this ice-smoothed, drift-covered, 
densely -wooded country, where sometimes the only out- 
crop of a rock to be found for miles is in such a situation 
that one might go within ten rods of it and not see it. 

Tracing Pope's Hollow conglomerate into Warren county, 
the neai*est exposure I have found lies on the farm of Mr. 
McCoy on the east side of the Conewango, about 2i miles 
north-east of Russellburg, Pine Grove township. This is 
6 miles south south-west from Pope's Hollow, and the 
elevation of top is 1800', which gives a dip of 23'4- per 
mile from Pope's Hollow. The rock here juts out of the 
face of the hill and throws oflf large blocks into the valley. 
It is 25' thick, massive, more or less pebbly all through, 
current- bedded and seamed and discolored by iron. Nu- 
merous exposures of it occur in the eastern part of Pine 
Grove and it can be satisfactorily traced to the Brigg's oil 
well No. 2 near the south line of the township, where it lies 
at 1705',— a fall of 95' in 3i miles = 27'+per mile. 

In Farmington and Sugar Grove townships three or four 
partial outcrops of sandstone were seen that seem to be 
properly referable to this horizon. Near Wrighfsville, 
Freehold township, several fine escarpments occur (^ a rock 
very similar in appearance, which I have elsewhere called 
the Wrightsville conglomerate, and which, judging from 
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its relations to the sub-Olean, is the same ns the rock at 
McCoy's. Its elevation near the village is 1600' A. T., which 
shows a fall of 12' per mile from McCoy's in a direction 
west by south. 

On the north side of Pol let run in Conewango township, 
two miles north-west of Warren a quarry has been opened 
to furnish building stone for the Western Insane Asylum 
at North Warren. Its top is 1585' A. T. or 120' below the 
rock at Brigg's well, referred to above. The distance be- 
tween the two exposures i8 4J miles ; direction south south- 
west ; average fall per mile 27'. Having found no outcrop 
of the rock between these two points we have nothing but 
the dip to guide us, and inasmuch as the oil wells along the 
Conewango valley show a rapid rise of strata up to North 
Warren, with a very slight rise above that point for some 
distance, it is fair to presume that very little stress can 
be laid upon dip calculations alone as a means of identi- 
fying the rocks in question, when any line of connection 
crosses this confused interval. I therefore merely give the 
figures without claiming to have satisfactorily identified th^ 
Pope's Hollow rock with Asylum quairy, and leave the 
matter here for the present to be further refeired to in the 
township reports, in connection with the sandstones coming 
up from the south-west. 

We will now examine the vertical section, and endeavor 
to ascertain how far below the sub-Olean conglomerate this 
Pope's Hollow or Wrightsville rock lies. 

About one mile east of a direct line drawn from McCoy's 
to Pope's Hollow a fine cliflf of sub-Olean is exposed— base 
2100' A. T. This is north of the State line and about equi- 
distant from the two points named. It may be presumed 
then that the McCov rock would rise about 70' between its 
exposure on the point and its place beneath the sub-Olean 
cliff, which would put its top at 1870' A. T., and make the 
vertical interval from the base of the sub-Olean down to the 
top of the McCoy rock, 230'. 

The probable place of sub Olean over the Brigg's well 
south-east of Russellbnrg can only be approximately cal- 
culated, for its nearest outcrop is several miles away. Its 
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base however cannot be far from 1950' A. T., which makes 
the interval I960'— 1705' = 246'. 

The Asylum quarry lies about midway between two ex- 
posures of sub-Olean, the base of one being 1850', and 
of the other I860'. Using the mean we find the vertical 
interval between top of quarry (1585') and base of sub-Olean 
(1855') to be 270'. 

The base of Olean conglomerate at Miller's cliflf in Free- 
hold township is 1840'. Beneath it lies the Wrightsville 
conglomerate ; top 1620' ; interval only 220'. 

At the village of Wrightsville, the conglomerate is 1600' 
and the base of sub-Olean as near as can be calculated 
from the surrounding exposures should be about 1840'. 

Here we have an interval of 240' between the sub-Olean 
and Wrightsville conglomerates ; while at Miller's cliff, less 
than two miles north-west, the vertical section measures 
only 220' up to the base of the Olean conglomerate ; an in- 
timation, as I have remarked in another place,* that the 
sub-Olean had been eroded before the Miller s-cliff-Olean 
jyas deposited. 

From the above it will be seen that if we base our conclu- 
sions simply upon parallelism of strata, the Pope's HoUow- 
Wrightsville conglomerate appears to represent the Tuna 
conglomerate and not the Salamanca. 

* See Freehold townahip. 



Chapter IX. 

Warren Oil Field.* 

The rocks drilled through in the Warren, Glade, and 
North Warren districts contrast strikingly with those found 
at a higher geological horizon along the Venango oil belt, 
no pronounced conglomerates or well-defined coarse-grained 
sandstones being here interstratified with the softer meas- 
ures. This area of deposition appears to have been one 
where no great or paroxysmal changes occurred to cause 
conspicuous variations in the character of the sediments de- 
posited, but the conditions were such that slight intermit- 
tent alterations in the direction or intensity of the currents — 
here freighted only with fine sand and mud — decided the 
quality of local deposits. 

In one place sand was dropped for a limited period, form- 
ing elongated beds trending in the direction of the currents 
and skirted at their edges by sandy shale. In another, at 
the same time, mud rocks were being deposited. Then by 
a swinging of the current hither or thither — and perhaps by 
a change also in its direction — a new sand bed was laid over 
the mud and a new shale bed over the sand, building up a 
mass of sediments homogenous in its general features, but 
extremely variable an^ difficult to study in detail. 

It is not surprising, then, that drillers accustomed only 
to the well -pronounced stratification of the Venango group 
should here be at fault in their classification of the oil 
sands. The distinction in many places between the so-called 

* Tills chapter was prepared for pnblioatlon in Report I^ before It had been 
decided to make a special report upon Warren county. Since then the oil 
developments in Warren ooonty have occurred prlndpaUy In the south-eastern 
districts, new work being almost entirely abandoned near Warren. 

14 nil. (209 ini.) 
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sandstones and the sandy shales is so slight that no two 
drillers would be likely to agree as to the precise distinc- 
tion between sand and shale. Hence we may get in one well- 
record 100 feet or more of sandstone ; in another at the same 
horizon two or three thin bands of sandstone with shales 
between ; and in still another perhaps no sand at all — the 
recorded divisions depending entirely upon the driller's 
opinion as to what is sandstone and what is shale. 

To add still further to the complications surrounding an 
intelligent development of the district, the oil horizons are 
as variable as the details of stratification, ranging through 
the vertical column from 350' to 900' below river level, and 
appearing irregularly in wells but a few rods apart, some- 
times in sandstone and sometimes in shale. As a conse- 
quence of all this, well- records were very imperfectly kept, 
for it was soon found that they were of little practical worth 
in determining the depth at which oil might be looked for. 

It will be seen, then, that with an obscure structure, un- 
certain oil horizons, and imperfect well records, the task of 
explaining and illustrating the stratigraphy of the district 
is by no means an easy one. The collection of facts is still 
insuflBcient for a proper study of the subject, and we must 
be content with a simple presentation of them in their most 
reasonable relationships, making only such deductions as 
seem warranted by the circumstances, and some of these 
no doubt w^ill need modification hereafter. 

During the summer of 1877 Messrs. H. Martyn Chance 
and Arthur Hale spent several weeks in Warren and its vi- 
cinity in leveling between well mouths, making sections of 
the most prominent outcrops of comglomerates and sand- 
stones, examining the Quaker Hill and Big Bend coal beds, 
&c. The face of the country is so drift-covered, that but 
few surface sections could be obtained, and of all the wells 
leveled to they did not succeed in getting one complete reg- 
ister. Fragmentary memoranda of depth to so-called sec- 
ond or third sand, points where oil came, and depths of wells, 
were all that could be obtained. 

Later in the season Mr. F. A. Randall, of the toAvn of 
Warren, was engaged to make a short special report on the 
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surface rocks and fossils of that locality, which for several 
years he had been studying solely to gratify a natural taste 
for geology and palaeontology.* In his daily intercourse 
with well owners in the district he had also secured many 
facts relating *to oil wells which otherwise could not have 
been obtained. He has furnished about 40 well records ; 
and although none of them are as complete and reliable as 
could be desired, no better were obtainable, and they are 
sufficient, when properly grouped and studied, to pretty 
clearly indicate the general geological structure of the meas- 
ures drilled through. 

With these insufficient and fragmentary data I shall 
endeavor to trace the horizon of the so-called Third sand of 
Warren from place to place, working out carefully from a 
central point at Glade, or E4st Warren. 

Beatty well No. 1, located in Glade, on the east side of 
Conewango creek, opposite the borough of Warren, and 
completed early in 1875, may be considered the pioneer well 
in the Warren field. It is true that an experimental well 
had been sunk within the borough limits more than ten 
years before, but having proved a failure, probably on ac- 
count of the crude manner in which such ventures were 
managed in those times, its history had been forgotten and 
this territory was virtually untested when Mr. Beatty swung 
the drill at his well. 

The oil sand was struck in Beatty well No. 1 at 615' from 
the surface and oil came into the hole a few feet deeper. 
Elevation of well mouth 1217' above ocean or tide level. 
Top of oil sand, therefore, 1217'— 615'=602' A. T. As this 
elevation above tide is confirmed by the records of other wells 
in this vicinity, we may accept it as the proper altitude 
here for the top of Warren Third sand, which here first re- 
ceived its name. 

On plate No. 1 will be seen 4 sections arranged side by 
side, for the purpose of tracing the Third sand from Warren 
to Stoneham. 

* After a full report upon the oounty was ordered, it seemed unnecessary to 
cover a part of the ground by a local report, and Mr. Randall requested that 
the materials ftirnished by him might be incorporated in a general way through 
my report, which has been done aooordlngiy. 
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Fig. 1. Beatty well No. 1, East Warren (No. 1666») 

<* 2. Smith Bros, well No. 1, Glade Run, ( ** 1675 ) 

'* 8. Cobham well, near Hertzeirs ferry, ( •» 1679 ) ' 

<* 4. Tolles well, No. 1, near Stoneham, ( *• 1722 ) 

To enlarge the horizons of comparisons I have added 
to the Beatty, Cobham and Stoneham wells surface sections 
of the rocks exposed in the hillsides but a short distance 
from the well mouths. 

In a study of the well sections we find one of the most 
definite horizons of comparison to be a persistent band of 
red rock about 10' thick, overlaid by a greenish and grey 
sandstone, both of which are plainly traceable in the river 
bluflfs at Sill's run 3 miles south-west of Warren, Reese's 
Eddy, \\ miles south-west of Warren, Tanner's Hill in the 
borough, and near Ott's station on the P. & E. R. R., 2 
miles south east of town — and whose elevations and dips 
can thus be accurately ascertained. It would lie above the 
well mouths at Beatty, Smith and Cobham wells as indicated 
in the sections given. Thus we have one reliable horizon to 
start with.f 

Lower down in the sections another red hand is seen run- 
ning quite regularly through them all. 

Next we have the Second sand uniform in the first three 
sections, but wanting in the fourth. Then the Third sand 
in the first but wanting in the other three, in which a lower 
or Fourth sandstone appears to be the one that preserves 
its regularity. 

This seems to be the most reasonable way of comparing 
the sections ; for, if we bring the lower sands of sections 
Figs. 2, 3, and 4 up to the plane of the Third sand in Fig. 
1, the harmony of structure is destroyed in all the other 
rocks above. 

By the arrangement adopted we get three horizons agree- 
ing, viz : two red bands and one sandstone. 

Were Smith well and Tolles well oil-sands the equivalents 

* The numbers in brackets refer to the records as published in appendix. 

t The red rook given in Tolles well No. 1, appears to be thicker and to lie a 
little higher than should be expected, if it be the same red band referred to 
above. But this may be owing to the inaccuracy of the record, or another 
band of red may come in at that place ; for, marked changes of strata (particu- 
larly of the red bands) occur in going toward the east and south. 
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of Beatty well oil sand, none of the other horizons would be 
uniform, and the dip from Beatty well to Smith well would 
be over 55' to the mile, a rate which is not warranted by any- 
thing observable in the other strata. 

The probabilities that these sections are properly arranged 
are further reinforced by the facts that the record of Lacy 
well (No. 1677,) quite near Smith well, gives 20' of shale 
and then 15' of sandstone above the 65' rock called Third 
sand (by the drillers) in Smith well ; which puts the top of tlie 
15' sand in Lacy well, up to the plane of Beatty Third sand ; 
Dingley well No. 6 (No. 1720) gives 27' of shale and 4' of 
sand above the same stratum ; Struther's well at Stoneham 
(No. 1723) gives 25' of shale and 30' of sandstone a^ove the 
ToUes oil rock ; and the Logan well also near by (No. 1724) 
gives an interval of only four feet between the Second and 
Third sands ; showing that the interval in ToUes well be- 
tween the so-called Second and Third sands is composed of 
sandy shale or sandstone and shale in irregularly alternating 
layers, and that the precise position of the sandstone given 
in any record may depend uix)n accidental conditions which 
locally affected the deposition of the sediments, or perhaps 
in a great measure in some cases, upon the driller's idea of 
what should be called shale and what sandstone — the dis- 
tinction here not being very clearly marked by the charac- 
ter of the sand pumpings brought up. 

Furthermore, the oil from Smith, Lacy, and Tolles wells 
is altogether different in color and gravity from the Beatty 
oil. The former is transparent, amber-color and of about 
47° gravity — the latter, almost opaque, dark green, and 
about 40° gravity. The contrast is greater in every respect 
than that of the black and green oils of the Venango dis- 
trict, and is certainly suggestive of separate and distinct 
horizons. 

Plate No. 1 also shows three other sections with the 
Beatty section repeated, for the purpose of tracing the rocks 
in a south-westerly direction. 

Fig. 6. Smith Bros, well No. 2, 1^ M. N. E. of Beatty, (No. 1(576) 

" 6. Beatty " No. 1, (No. 1665) 

" 7. Phillhart A CJo. weU, 2^ M. 8. W. of Beatty, . (No. 1680) 

*• 8. Dingley well No. 6, 8 A M. " " " . (No. 1720) 
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The Tanner's Hill red band, above referred to, runs quite 
regularly through these four sections. 

The Second sand horizon is well sustained in Figs. 5, 6, 
and 7, and fairly traceable in Fig. 8. 

The Third sand in Fig. 8 corresponds with the Third sand 
in Fig. 5, but not with Figs. 6 and 7. 

Evidently the sandy horizons are variable and no one of 
them alone can be relied upon as a guide except over limited 
areas. In one locality the First sand may be readily traced 
for short distances — in another it is unrecognizable and the 
Second sand becomes the key rock — while in others the Third 
sand or the Fourth becomes the leading member.* Only by 
a study of the whole well section and by changing from one 
horizon of comparison to another as circumstances demand 
can the true relationship of the several sandrocks be ascer- 
tained, f 

Between Warren and North Warren, a distance of about 
a mile and three quarters, many wells have been drilled, 
and the identity of the so-called Third sand of the two lo- 
calities is fully assured.:}: It is unnecessary therefore to 
trace the rock through intermediate wells in that direction. 
The elevation of top of Third sand at North Warren is 679' 
A. T. as seen in Hazeltine Well No. 1 (No. 1683) on an 
island in the Conewango, and in Hull and Hodges well (No. 
1692) on the M. Lesler farm. 

Smith Bros'. Well No. 2, on the Knoph farm, (Fig. 6,) 
is about a mile and three quarters south-east of Hazeltine 
No. 1, and a mile and a half north-east of Beatty No. 1. Its 
record was carefully kept and is reliable. It shows the Tan- 
ner's Hill red band before referred to, with its overlying 
sandstone, and gives First, Second, and Third sands agree- 
ing substantially with Hazletine No. 1. In addition to 

* In reoords 1670, 1680, 1083, 1687, and 1720 considerable regularity is shown 
in the interval between 1st and 2d sands, being form 90' to 110', and from 2d 
to 3d sands fh>m 80' to 90'. 

t If well owners oould be made to realize this faot and be induced to keep 
accurate reoords of the upper parts of wells drilled as tests in new territory, 
they would be greatly benefited thereby. 

I At North Warren it is little more than a sandy shale by the testimony of 
the drillers. 
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this — being but a short distance from a point where both 
Mr. Chance and Mr. Randall have made sections of the sur- 
face rocks — these strata may be added to the section ; then 
we have a very complete column from the sub-Olean con- 
glomerate down to Warren Third sand, agreeing in all es- 
sential particulars with Beatty well and others which are 
arranged in the same manner. The elevation of top of 
Warren Third sand in Smith Bros'. Well No. 2 is 644' A. 
T., and this may be accepted as the true altitude of the rock 
at this point. 

From the above sections the approximate dip of Warren 
Third sand horizon appears to be as follows : 

Di^" Bate per 
tanee. mile. 
Beatty No. 1 (602') to Hazeltine No. 1, (679') rise 77 .... 1.7 45-f 
<* « Smith ISIo. 2, (644') *< 42 .... 1.4 80 

" " Smith No. 1, (650') frill 62 ... . 1.7 80+ 

«« " PhillhartACo. (660) «» 42 . . . .2.2 20— 

" " DingleyNo.6, (528) «« 76 . . . . 8.8 28 

Smith No. 1 (650') " CJobham, (550') «« .... 0.8 

" «» ToUesNo. 2, (486'?)" 66? . . . 8.2 20? 

These are all the points that can be fixed with an assur- 
ance of accuracy. But it is desirable to have some others, 
and although at the risk of making wrong identifications, 
on account of the unreliability of data at command, we must 
endeavor to trace the Warren Third sand still further north, 
that an approximate idea at least may be had of its posi- 
tion in wells near the State line. 

Propeeding upon the Conewango from North Warren the 
rocks of the oil horizon appear to change in character and 
become unproductive, no paying wells having yet been ob- 
tained beyond the northern limits of the North Warren dis- 
trict. In consequence of this the position of Warren Third 
sand in these northern wells is not readily determined, and 
many well owners have sought for it far below its proper 
horizon. 

From Warren to North Warren the oil rock rises, as 
shown above, at the rate of 45' to the mile and this rise ; if 
continued to the State line, would bring the Warren Third 
sand up to within about 200' of creek level at the State line. 
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But, judging by the manner in which the sub-Olean con- 
glomerate spreads over this part of the county, it seems 
probable that North Warren is near the axis of a slight an- 
ticlinal wave, which increases the dip toward the south, and 
perhaps causes a descent of a few feet in the first mile to- 
ward the north, when the strata again take their normal 
rise of 25' to 27' per mile. 

Biigg' s well No. 1 at Russellburg 3i miles above North 
Warren, found the so-called Third sand at 724' A. T. A 
rise of only 46' in the whole distance, or about 14' per mile. 
In No. 2 the Third sand was not so definitely marked*, but 
probably this elevation represents the horizon very closely. 

The Second sand is given in No. 1 at 824' A. T. It is 
about 5i miles from Brigg's wells to the State line near 
Fentonville where Weeks well (No. 1717) was drilled. A 
rise of 140' or 26'-f- per mile would carry the Second sand 
of Brigg's well No. 1 up to 964' A. T., and make it agree 
with the sandstone at bottom of drive pipe in the Week's 
well, 276' below the .well mouth. As the surface rocks in 
this locality dip from 25' to 27' per mile toward the south, 
this seems to be a reasonable construction to put upon the 
records of these wells, and it shows that the Brigg's well 
Third sand is wanting at Fentonville, but that it should be 
looked for at about 860' A. T., or 380' below the surface. 

In the above presentation of facts I have endeavored to 
show the structural characteristics of the Warren oil rocks, 
and to ascertain the position of the strata with reference to 
ocean level. We may now inquire, what relation do these 
rocks bear to those of the Venango group. 

There can be no question but that the Venango sands are 
of more recent age and overlie the Warren sands ; but the 
vertical distance between the two groups cannot be exactly 

* These two records ftimish an illustration of how impossible it is in meas- 
ures like these, where there is so little distinction between sandstone and 
sandy shale, for different drillers to make corresponding records. No doubt 
the stratification in the two wells is yery similar. But in one record the 
driller has separated the sandstones fh)m the shales, while in the other both 
are thrown together as ** shelly '' and ** muddy " sandstones. 
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stated, neither can it be positively asserted that they are 
deposited in perfectly parallel planes. 

It has generally been supposed that the upper members 
of the Venango group are traceable in the river bluffs about 
Warren ; but while these hills are full of sandstone, the fact 
that massive strata may sometimes be found lying appar- 
ently in the proper horizons to represent the Venango First 
or Second oil sands seems to be the only ground for such a 
supposition, and the ground cannot be considered sufficient. 

The fact is, between Warren (where the Warren group is 
found) and Tidioute (where the Venango group is in force) 
a marked change in structure occurs, as is clearly shown by 
all the wells drilled in that region ; for neither does the Ve- 
nango group in its integrity pass over to the north-east, nor 
do the characteristic strata of the Warren oil measures pass 
across to the south-west. 



WARREN COUNTY. 



PART II. 



Detailed Oeology by Townships. 

Topographically and geologically the severa-l townships 
seem to naturally group themselves as follows : 

Northern Division. 

1. Columbas. 2. Freehold. 

8. Sugar Orove. 4. Farmington. 

6. Pine Groye. 

BroJcenstraw Division. 

6. Spring Creek. 7. Pittafield. 

8. Brokenstraw. 

Southwestern Division. 

9. Eldred. 11. Deerfleld. 
10. South-West. 12. Triumph. 

Conewango and Allegheny Division. 

18. Ck>newango. 14. Glade. 

15. Elk. 

Southeastern and Eastern Division. 

16. Limestone. 17. Watson. 

18. Pleasant. 19. Mead. 

20. Kinzua. 21. Gorydon. 

22. Cherry Groye. 28. Sheffield* 

(219 Till.) 
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Northern Division of Townships. 

i, ColumhxLS ; ^, Freehold; J, Sugar Grove; j^ Farm- 

ington ; 5, Pine Grove, 

These five townships, having the New York-Pennsylvania 
State line (42° north latitude) for their northern boundary, 
embrace some of the best agricultural lands to be found in 
the county. But few of the loftiest hills rise high enough 
to catch the coarse sandstones of either the carboniferous 
or sub-carboniferous formations. Hence, the soils are 
largely derived from shales and thin bedded shaly sand- 
stones of Chemung age, except in the broad plain-like val- 
leys, where a considerable admixture of other material was 
brought in from the north during the glacial period. They 
cannot be called strong and enduring lands, for they have 
always been deficient in lime ; still with judicious manage- 
ment, in the cultivation of any of the ordinary products of 
this latitude, the farmer receives excellent returns for the 
labor bestowed upon them. 

The soils may be classed under two heads — highland soil, 
derived mainly from the disintegration of local rocks upon 
or near which it lies — ^and the alluvion of creek-bottoms. 
The former varies somewhat, according to elevation and the 
nature of the particular stratum fi-om which it has been 
chiefiy derived ; the latter is generally good productive land, 
but varies as the quality of drift left upon the surface 
varies. Sometimes it is too clayey or swampy to be culti- 
vated without considerable labor and risk, sometimes too 
gravelly to insure profitable returns. It is often spotted, 
so that, to obtain the best results, one part of a field re- 
quires different treatment and different manures and crops 
from another part. 

This region is emphatically a grass-growing country, pos- 
sessing all the general characteristics of the great belt of 
grazing and stock-raising land belonging to this geological 
horizon, and stretching across Crawford, Erie, and Warren 
counties from Ohio to New York. It is also well adapted 



NORTHERN TOWNSHIPS. IIII. 221 

to fruit-growing, bnt this industry, in many sections, has 
not received the attention it deserves. 

Timber, — Owing to the early settlement of this part, of 
the county, its ready avenues for marketing lumber and 
the availability of the surface for tillage, no large bodies of 
valuable timber now remain in these townships. Of course 
there are yet plenty of woods for all home purposes — oak, 
maple, beech, &c., — with some chestnut on the ridges, but 
the pine groves are gone and the hemlocks are fast disap- 
pearing. 

Bowlders. — Large bowlders of northern rocks are not so 
plentifully scattered over these townships as in many other 
places further north and west, still they appear insufficient 
numbers to prove that all this region was within the range 
of bowlder- transporting agencies. They are not distributed 
evenly, however, being more noticeable upon the ridges 
and in the short steep valleys running southerly from them, 
than upon the creek flats and gently sloping foot hills. 

Quarries, — These townships contain no regularly worked 
stone quarries, and in some sections a really good building 
material is rather a scarce article. There need be no lack, 
however, of desirable stone and convenient ledges to work 
upon, if they were properly sought after, except, perhaps, 
in some parts of Columbus and Farmington. Wrightsville 
is surrounded by outcrops of an excellent sandstone, which 
dresses nicely, and the same, or a similar stratum, stretches 
all across the southerly parts of Sugar Grove, Farmington, 
and Pine Grove townships. The village of Sugar Grovfe also 
has a very good material, but in a lower geological hori- 
zon, on Mrs. Faichney's farm, within two or three miles 
from town, if a quarry were opened there in a systematic 

manner. 

Hitherto, loose blocks upon the surface and chance ex- 
posures of thin sandstones in the stream beds, have sup- 
plied the demands of the county, and there has been no in- 
ducement for quarrying, even on a moderate scale. 
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1. Columbus township. Organized in 1825. 

All the surplus rainfall in Columbus township finds its 
way through numerous tributaries into Big Brokenstraw 
creek, and in that one channel leaves the township near the 
center of its southern line, hence, the stream at this place 
(elevation 1375':t A. T.) must be the lowest point in it. The 
highest observed summit is a prominent hill (>vhich we will 
call Walton's Knob) in tract No. 59, and less than two miles 
north east of the aforesaid lowest point — elevation I860' A. 
T. As the geneml rise of the valleys toward the north is 
probably as great as the rise of bed rock in that direction, 
we may say that all of the strata exposed in the township 
lie within the geological horizon of 475' embraced between 
these two elevations. 

To what part of our geological column do these exposed 
measures belong ? Walton's Knob seems a little too low to 
catch the sub-Olean, but the general appearance of the sum- 
mit — among other things the intermixture of flat pebbles 
with the small foreign bowlders and drift found on the 
highest part — led me while examining it to conclude that 
the conglomerate had barely been removed. I have there- 
fore colored the hilltop as sub-Olean on the county map 
to give it prominence and emphasize the topography. 

The nearest well-marked outcrop of sub-Olean lies in Con- 
cord township, Erie county, on the farm of D. Walden, 
about five and a half miles south-west of Walton's Knob, 
where it covers a considerable area on the summit between 
the south branch of French creek and Big Brokenstraw creek 
and forms several bold escarpments. 

The top rock there is a conglomerate containing very 
white, flat pebbles, ranging in size from one inch in diameter 
down to a flax seed. The pebbles are loosely held together 
in a coarse sandy matrix which disintegrates readily, 
making locally a soil full of pebbles. The bottom is a 
coarse-grained, yellow, iron-seamed sandstone, correspond- 
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ing to its typical character when not overlaid by conglom- 
erate. 

The whole rock is from 30' to 40' thick, and its top lies at 
an elevation of I860' A. T. Taking its base here at 1820' A. 
T. we see that a rise of 7' to the mile would carry it over 
Walton's Knob, and this probably represents very nearly 
the slope of the rocks in that direction. 

A mile and a half north of the sub-Olean cliflfs at Wal- 
den's, is theColegrove quarry, in Prof. White's Corry sand- 
stone.* This quarry is about a mile west and half a mile 
north of the south-west corner of Columbus township, and 
therefore about five miles west south-west from Walton's 
Knob. The altitude of the base of the quarry is 1740' A. 
T., or 80' below the base of the sub-Olean (Shenango sand- 
stone) at Walden's. Allowing 20' for dip of strata between 
the two locations, and 10' for the thickness of the quarry 
rock, and we have 90' as the interval between the base of 
sub-Olean and top of Corry sandstone. The Corry sand- 
stone, then, should be found upon Walton's Knob, but the 
surface is so drift-covered, that I did not see it. 

Having thus ascertained that the highest point, both hyp- 
sometrically and geologically, in the township, falls below 
the horizon of the sub-Olean, we have discovered one of the 
causes why the general surface of the township is smoother 
and the character of the soil less variable than in other sec- 
tions further south, where the ridges are still capped with 
massive sandstones. 

But the great fashioner of the present topography of the 
township was ice. This region was a portion of the pre- 
glacial summit occupied by the headwater branches of Lit- 
tle Brokenstraw, Big Brokenstraw, and French creek, and 
here the ice currents moving west and south, cut across 
from stream to stream and leveled down the divides where 
ever an opportunity offered. 

Bear Lake station, on the A. & G. W. Ry., in Freehold 
township, near the north-east corner of Columbus, is the 
present valley divide between the waters of the two Broken- 

« See QS p. 280. 
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straws ; and Corry, in Erie county, about a mile west of the 
west line of Columbus, is the valley divide between Big 
Brokenstraw and French creek. The railroad levels from 
point to point are as follows : 

CJorry summit, 1441' A. T. 

Columbus station, 1427' A. T. 

(Water in B. Brokenstraw at Ck>lumbu8 1890' i:.) 

Bear Lake station, 1550' 

The highland along the eastern line of the township 
ranges from 1600' to 1720' A. T. In pre-glacial times this 
was an unbroken ridge, but now it is cut through in three 
places. Prosser Run valley opens into Blue Eye Run val- 
ley, Coffee Creek valley into Swamp Run valley, and Phelps 
creek connects Little Brokenstraw valley with Big Broken- 
straw valley, by an open passage through the divide. 

Phelps creek or Pine Valley cut. — As a very evident re- 
sult of glacial erosion, this cut deserves a special notice. 
The summit at Bear Lake station, (1550' A. T.,) is the high- 
est on the A. & G. W. railway, being 157' above Salaman- 
ca, 251' above Chautauqua Lake, 109' above Corry summit, 
470' above Meadville, 266' above Evansburg summit, near 
Conneaut Lake, in Crawford county, and 424' above John- 
son's summit, the highest altitude reached in Trumbull 
county, Ohio. It is situated at the head of a very broad 
sloping valley, which appears to descend steadily north- 
eastwardly into Chautauqua Lake, distant about 13 miles. 
But the railroad levels in that direction show an uneven 
floor to the valley— thus— Bear Lake 1550' A. T., New York 
State line, 1468' ; Grant, 1437' ; Watts Flats, (the valley 
divide between waters flowing south-westerly into Little 
Brokenstraw and easterly into Chautauqua Lake,) 1456' ; 
Ashville, 1356' ; Chautauqua Lake, surface of water, 1299'. 

Bear Lake station to Grant, 3 miles ; fa\\ 118 or over 87' per mile. 
Grant to Watts Flats, 3 •* riae 19' •* " 6' " «' 

Watts Flats to Chautauqua, 7 " fidl 157' " " 22' •' " 

From the gradients of this valley floor, it is evident that 
the tendency of an ice-sheet impelled from the north and 
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north-east, would be to check up against the Bear Lake 
ridge, (which is now on an average 150' higlier than the 
railway station,) and deflect down the Little Brokenstraw 
valley. But while doing this, a notch was started through 
the barrier, which the under waters eventually deepened 
to present level, for the general appearance of the cut indi- 
cates that but little ice passed through the lower part of it. 
The length of the notch is less than three quarters of a 
mile, its width probably not over 10 rods in some places, 
while the side walls rise abruptly from 50' to 80' and then 
more gradually, until at a distance of half a mile on either 
side, they reach an altitude of 1720' A. T., or 170' above the 
railway station. Phelps creek rises on the east, or Little 
Brokenstraw side of the ridge, passes through the narrow 
cut and emerges on the west, or Big Brokenstraw side, at 
an elevation about 80' below Bear Lake summit, where it 
wanders off through a broad flat into Coffee creek and 
thence to Big Brokenstraw. The railroad in passing through 
the gap, crosses the stream four times and makes several 
side cuts in bed rock, exposing the following section : 

Dria, 10' 

Shale, sandy, with thin sandstone layers, 10' 

Shale, brown, friable, 20^ 

Sandstone, one persistent plate, 0' 3" 

Shale, brown, 4' 

Sandstone, fine-grained, false-bedded, blue, .' . M 

Shale, brown, to R. R. level, 6' 

54' 8" 

Coffee Creek and Swamp Run, — These streams head in a 
valley swamp in Freehold township, about a mile east of 
the Columbus line — elevation 1460'± A. T. A very strong 
and free flow of ice must have moved through this notch, 
to produce such wide and deep-cutting. Its depth is re- 
markable, being only 20' above the Corry summit, and 85' 
above the Big Brokenstraw where it leaves the township on 
the south at the lowest point in it. 

Prosser run and Blue Eye run. — The divide between 
these two streams lies near the south-east corner of the 
15 HIT. 
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township — elevation 1600'± A. T. A broad valley continues 
from one stream to the other, and few persons in driving 
along the highway would notice where the two streams start 
in opposite directions. The Blue Eye, however, soon enters 
the region of Carboniferous rocks where the valley contracts 
somewhat and its sides become more precipitous. Not hav- 
ing as free delivery toward the south as Swamp Run valley, 
the summit divide is not cut down so low. 

It will be inferred from the coloring of the geological map 
that the western part of Columbus township is lower than 
its eastern part — and so it is. Just west of the county line 
and south of Corry the hills rise quite abruptly, 300' or 
more above Corry summit. North-east of Corry and along 
the county line an isolated ridge between Hare creek and 
Big Brokenstraw attains an altitude of over 1600' A. T. But 
bordering the Big Brokenstraw, where it enters the town- 
ship from the north-west at an elevation of 1415'=*= A. T. 
throughout the wide valleys of central Columbus and across 
the Corry summit to the west, the average altitude over a 
large area can hardly exceed 1440' A. T. 

The summit basin at Corry is so directly connected with 
the valleys of Columbus township that it requires a passing 
notice here. It has received terrible treatment from the ice 
flows drafting from Big Brokenstraw to French creek. One 
stream broke over near the north-west corner of the town- 
ship into the upper part of Hare creek, another drove across 
from the east into the lower part of the same stream. They 
met at Corry, where, held in check by southern hills and 
invited by more rapid drafts through French creek towards 
the south-west, they scoured out an irregular basin on the 
summit and studded it with drift hills. 

A good exhibition of the character of the measures out 
of which this basin has been wrought, may be seen along 
the Pittsburgh, Titusville and Buflfalo RR. just west of town, 
where the following section is exposed : 

Railway level, 1455' A. T. 

1. Brown shales yery tissiie andinolined to weather 

into long narrow ohips, 8 to 1463' A. T. 
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2. Concretionary, irregnlarly-bedded, flaggy sand- 
stone, blue and hard ; shale partings, .... 4' to 1467' A. T. 
8. Brown fissile shale, lilce No. 1, 88' to 1600' A. T, 

These shales appear to be the same as those seen in the 
Coflfee creek cut, and like them they are exposed in a nar- 
row notch of glacial origin, for it is quite evident that the 
south branch of French creek which now flows through this 
outlet, formerly entered the main stream by way of the old 
buried channel lying west of it. 

The character of the shales at this horizon, furnishes a 
key to the topography. Such shales are easily eroded, but 
streams always cut down very tortuously through them, 
hence, under the combined action of ice and water, broad 
valleys with uneven floors result, and where drift is heavily 
deposited in such situations, the apparent drift hills are 
often formed over knobs of shale left between the changing 
channels, which have so influenced the movements of de- 
positing currents as to catch and hold the materials carried 
by them. 

The present valleys are much wider, of course, than the 
old ones were, and considerable shaft sinking might be done 
without striking the deepest parts of old stream beds ; but 
the probabilities are, that no very great depth of drift will 
be found in any of these summit valleys, for it is very clear 
that no pre-glacial stream crossed the divide at this point 
between Big Brokenstraw and French creek. 

N'& oil wells have been obtained in Columbus township, 
and in fact very little drilling has been done there. The 
Tarbox well, on Goose creek, 2^ miles east of Columbus, 
was sunk in 1868 or 69. No record can be obtained, but it 
is known that 30' of drive pipe was used, and the drill went 
down from 900' to 1100' without finding sandrock, gas, or 
oil. 

To show the underground s'tructure in the neighborhood 
of Columbus township, the following records are appended : 
Downer well, at Corry, one mile west of the township line, 
and Loomis, or Capt. Hood well, in Clymer township, N. 
Y., about two miles north of State line. 
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Downer Well, 1878, 

Located in the yard of the Downer Oil Works, at Ckmy, Brie oonnlj. Au- 
thority, T. A. Allen, Manager. 

Well mouth above ocean in feet, 1410 

Ck>nduotor, 48 to 48=s U88 

r, 67 to 106<= 1106 

Istaand, 8to ll&sc 1817 

Slate, 187 to 260^ 1180 

RS., 10 to aOOs 1170 

Slate, 864 to 024bi 806 

Red rock, 14 to 688= 70S 

Slate, 107 to 745= 

SS., grey, 15 to 760= 

8S., fine grained, 5 to 765s: 

Slate, (gas at 778',) 158 to 018= 518 

2d sand, shelly, 40 to 058=-|- 472 

Slate, (shells at 1080', 1206', and 1352',) 64210 1600=— 170 

Slate, dark, (measured,) 85tol685sa— 206 

Slate, (show of gas at 1G40' and oil at 1700',) 260 to 1805=—- 466 

Sandstone, 8 to 1008=— 478 

Slate, soft, 117 to 2020=— 500 

Purple shale, 55 to 2075=— 645 

Slate, soft, thin shells at bottom, 265 to 2810=— 010 



Loomis Well, 1878. 

On tract No. 11, Glymer township, Chautauqua oo., N. T. About 5 miles 
south-west of Panama and 4 miles east of Clymer. Authority, T. B. IiOoml% 
Esq., Panama, N. Y. 

Spec. Well mouth above ocean in feet, (barometer,) . . . 1545 

Fossil 800, r, (gas at 852,) . 860 to 860=: 685 

1st sand, a scries of sand shells, ... 105 to 065as 680 

T, 267 to 1282= 818 

2d sand, (similar to first sand,) ... 108 to 1840= +206 
No. 1, 13S2', J «, . 

No. 2! 1560', jSlate, ?, 445 tol785=-a4a 

No. 8, 1787', Pebbles in slate, 4^: to 1780= —244 

7, 66 to 1855= —310 

No. 4, 1875', Slate very black, « pebbles quite 

plenty," 25 to 1880=— 885 

7, 10 toI800=— 4M5 

No. 5, 1881', Slaty sand, full of iron pyrites, ... 1 to 1801= —840 

Slate, lead color, ("fuU of oil,'*) No- 
vember 14, 1 to 1802= —847 

Slate to bottom 88 to 1975= —480 

"The 1st and 2d sands were not solid sands but shelly; 
the well in fact has been a sjiccession of slate and shells all 
the wa V down to 1855 feet, where the black slate was struck," 
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2. Freehold township. Organized in 1833. 

Little Brokenstraw creek, traversing this township from 
north to south, divides it by a fertile, broad valley into two 
approximately equal portions, and receives the drainage of 
nearly all of its surface. It crosses the State line at an ele- 
vation of 1415'± A. T. and falling 100' in its course, leaves 
the township at the lowest point in it, 1316'=t A. T. In 
the northern part, the hills bordering this valley rise by 
gradual slopes to table lands having an altitude of from 
1650' to 1750' A. T., but in the southern part the country is 
more rugged and the average summit levels greater by 100' 
or more. The highest point noted is on the State road two 
miles east of Lottsville, (1945' A. T.,) being a portion of the 
ridge on which Pikes rocks are located. 

Bid two small patches of Olean Conglomeraie remain in 
the township ; one, a mile and a half south-west of Lotts- 
ville, which I have called Miller's Cliflf, the other on the 
south line of the township where the State road crosses it. 

The svJb'Olean was positively identified only in the vi- 
cinity of Pike's Rocks, on the east, where it is a character- 
istic yellow, iron-stained sandstone. On the ridge holding 
Miller s cliflf there is ample scope for it to appear, but I was 
unable to find an outcrop of it, or anything in the soil which 
might indicate its presence. This range of hills, however, 
has been so cleanly swept, rounded and drift covered by 
glacial action, that the rock may possibly be concealed. I 
have therefore colored the map as if it had been found. 

Nevertheless, it may be questioned whether there are not 
good grounds for inferring that the sub-Olean has been ero- 
ded here, and thus allowed the Olean conglomerate to bed 
upon lower rocks, which might partially account for its low 
elevation at Miller's as compared with the outliers east and 
south of that point : 

Elevation of Pike's Rooks near east side of the township, top— 1980' A. T. 
" " Nuttall's " •* soath-east corner ** " 1955' «* 

" " Drake*8 " on south line of ** " 1890' " 

" " Miner's clifl; ** 1880' " 
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The latter view of the case seems warranted also, by the 
following facts : In the vicinity of Wrightsville, a massive 
flat-pebble sandstone or conglomerate, 15' to 20' thick, is 
plainly exposed in a number of places. Its top at Wrights- 
ville is 1600' A. T. The base of Olean, here, judging by the 
surrounding outcrops, would be> about 1910' A. T , — making 
an interval of 310' between the two rocks. The Wrights- 
ville conglomerate is also exposed in several places around 
the ridge containing Miller's cliff, where it lies, certainly, 
not more than 220' below the Olean. 

This Wrightsville conglomerate^ which is probably tlie 
continuation south- westwardly of the Pope's Hollow rock,* 
is in some places very similar in appearance to Panama con- 
glomerate. It is yellowish, iron-seamed, and sometimes 
contains numerous fossils, among which I have noticed 
Spirifers of two or three varieties and a small Aviculopec- 
ten. 

A flaggy sandstone^ sometimes containing thin layers of 
flat pebbles, was occasionally seen in the northerly part of 
the township, lying in about the proper horizon to repre- 
sent the Wrightsville conglomerate, but it evidently has 
lost much of its massive character in that direction, or else 
it would show itself of tener and more boldly. 

On lands of Mr. Perkins, about one mile south of State 
line and near the brow of the hills west of and facing Little 
Brokenstraw creek, some rough building stone has been 
quarried. The exposure, about 15' on the face, shows an 
irregular stratification of brown, contorted shales and thin, 
false-bedded sandstones, in irregular layers from six inches 
to one foot thick. The sandstone varies in color and com- 
position, being blue, yellowish or brown — fine, friable or 
pebbly, depending upon the spot from which it is taken ; 
and occasionally thickens up so that an 18-inch block may 
be quarried. Its elevation is 1705' A. T., which puts it 
somewhere near the Wrightsville conglomerate horizon. 

The only unquestioned exposure of Panama conglom- 
erate seen in the township, and in fact the only one noted 
in the county, is on the farm of Mr. W. H. Price, about 

» See Chapter VIII. 
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half a mile south of the State line. Elevation, 1510' A. T. 
Another probable exposure of the rock, but very much at- 
tenuated and changed in character, occurs near Lottsville, 
as mentioned in chapter VII. 

The hill upon which Mr. Price's farm is located, forms a 
very conspicuous feature in the landscape. It is completely 
surrounded by broad valleys, and rises like a dome in the 
center of a rudely triangular basin. On the east flows the 
Little Brokenstraw, coming down through a wide valley 
from the State of New York ; on the west is the Bear Lake 
branch, occupying another broad valley, and on the north- 
west these two valleys are connected by a cross cut, which 
forms a part of the great north-east south-west valley be- 
fore spoken of as extending from Bear Lake ridge to Chau- 
tauqua lake. 

At its base, this isolated hill is about a mile and a half 
long and from one half to three quarters of a mile wide, and 
its summit rises 250' above the surrounding creek bottoms. 
Just under its western slope nestles Bear lake, a little cir- 
cular pool of clear water without inlet or outlet, not more 
than 20 or 30 rods in diameter. 

A moraine stretches across the valleys just south of the 
hill, at an average elevation of 1475' A. T. This has held 
a lake north of it, of which Bear lake is all that now re- 
mains, since the outlet has been lowered by gradually cut- 
ting down through the morainal barrier. Quite a colony of 
well-weathered Panama conglomerate blocks, intermixed 
with northern rock, lie scattered here, and a reexamination 
of the locality convinces me that the hypothesis in relation 
to their origin and transportation, as given in Report P, 
page 73, is correct. 

Another broad moraine crosses the Little Brokenstraw 
valley three quarters of a mile south of Lottsville. Aver- 
age level, 1440' A. T. Above these two natural dams the 
old lake bottoms are plainly traceable. Alternations of 
gravely, clayey, and mucky soils, some of which have not 
yet become sufficiently desiccated for cultivation, occupy 
the bottoms, and beach terraces of well-worn lacustrine 
shingle border many of the slopes. 
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Lower down the stream, near Abbott's comers and 
Wrightsville, the valley has been obstructed with immense 
piles of irregularly deposited drift, through which the 
waters, wandering here and there — ^leveling down and re-ar- 
ranging the materials — have gradually cut out new chan- 
nels, into which the present drainage centers. 

Bowlders of metamorphic rocks, some of them of large 
size are met with in every part of the township. They may 
be said to have been scattered broadcast, but seem, however, 
to have had a tendency to collect more plentifully in the 
ravines falling southerly from the highland ridges, than in 
other localities. 

The discovery in this township of a good calcareous de- 
posit, or a muck bed, that could be utilized for composts 
would be of great value, for some of its most genial soils 
have become impoverished from long cultivation and con- 
stant cropping, and now need nourishment. It seems quite 
probable that something of this kind could be found in 
some of the old pond and lake bottoms along Little Broken- 
straw valley. Near Abbott's corners several wagon loads 
of calcareous tufa were found in a place where there has ap- 
parently been a drainage from the hillside, but where no 
living springs now exist. 

Below Wrightsville a stream rises very singularly in the 
creek bottoms, whose waters have that peculiar translucence 
which characterises the waters from the marl beds at Ilar- 
monsburg, in Crawford county. I see no reason why de- 
posits of marl should not be found along some of these old 
drift-tilled valleys, as well as near Conneaut and Cassadaga 
lakes, where there are beds from 10' to 20' in thickness. 
At all events they are worth searching for. 

Prospecting for oil in Freehold, thus far, has not been 
crowned with success. Following are the records of two or 
three of the most important ventures. 

Lottstille Well No. 1. 

Drilled in summer of 1877. 

Looated on land of Mr. Eastman just north of the village of Lottsville, on 
the south bank of Deer run and about 40' above the level of Little Broken- 
straw flats. Authority, Dr. Whitney, of Lottsvllle ; 
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Well mouth above ocean in feet (barometer, 1460 

Conductor, 6to 6= 1446 

Slate, sandy, dark grey, 85 *» 90= 1300 

Bed rockf slaty, soft, (15' to 20',) 20 «* 110 = 1840 

Slate, dark grrey, 152 «« 262 = 1188 

Pebbles, (thin streak,) at 262 = 1188 

Shells (with some pebbles,) and soft gray slates, 488 ** 750 = 700 

SS. grey, coarse, slight show of oil, 18 <* 768 = 687 

Slate and shells, (oil show at 860',) 237 ** 1000=-f- 450 

Soft slate and thin shells, 515 *^ 1515=s-. 66 



Gas at 425', 580', 700', 735', 800', 900' and 920'. After 
reaching 920' there was nearly enough gas to fire the boiler. 

The well was deepened from about 1000' to its present 
depth in lfe81 without disclosing anything to warrant fur- 
ther drilling, and in August the casing was drawn and well 
dismantled. 

Smith Well, or Lottsmlle No. «, 1878. 

On the flats of Little Brokenstraw creek about 80 rods west of Lottsville weU 
No. 1, and say 50 rods east of the creek. Authority, A. M. Smith, one of the 
owners. 

Well mouth "above ocean in feet (barometer,) 1410 

Surface loam and some gravel, 8to 8 =1402 

River gravel, not coarse nor tine, medium, 22 ** 80 =1380 

Quicksand 7 ** 87 =1378 

Clay, with some seams of quick sand and occasionally a few 

pieces of gravel, pronounced to be limestone, ... . 163 ** 200=1210 
Alternating bands of quicksand and fine and coarse gravel, 

of many colors, 200 ** 400=1010 

Clay, '. 30 •• 430= 980 

Sand and gravel, 20 *• 450= 960 

''The above is given from memory, for we put oflf keep- 
ing a written record until we should strike bed rock. Af- 
ter driving 450' of pipe, with no more indications of rock 
than when we were at 35', the undertaking was abandoned. 
The string of casing was so long, that it sometimes required 
thirty strokes with a mall weighing about a ton, to force 
it down one inch. In the last bed of clay we drilled ahead 
of the pipe about five feet at one time, and that was the 
only time during the whole driving, that we went below the 
pipe. We thought we were exceedingly fortunate if we 
could keep the pipe cleaned out to the bottom. The mud 
would frequently rise up in the pipe from 20' to 50', and 
the water 160'. At first, we tried to keep the water out be- 
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cause the pipe seemed to drive easier, but during the latter 
part of the work, it was necessary to leave the water in to 
keep the mud down." 

''One black stone, coming from a depth of about 300', 
was filled with bright particles, and I sent it to a person 
familiar with minerals and he pronounced it to be gold^ and 
promised to have it assayed, but I have since heard nothing 
from it." 

The above, as a record of an oil well, amounts to nothing 
of course, for the hole had to be abandoned before the bed 
rock was reached. It is a record, however, of the longest 
string of drive pipe ever driven in the Pennsylvania oil re- 
gions. And this great depth to the old valley floor occurs 
in a place where it is difficult to account for such extraor- 
dinarily deep erosion. The bottom of the pipe, it will be 
noticed, reached to within 960' of ocean level, and this mid- 
way in a valley which must have had an outlet either north 
or south — ^if north, into and through the valley leading into 
Chautauqua lake ; if south, into the Big Brokenstraw to 
Irvineton, and thence either toward Warren or Tidioute. 
These now are the only possible outlets, and all the sur- 
roundings prove that there never could have been any others. 
The elevation of the old valley floor at Tidioute is about 
1050' A. T., and at Warren, 1100' A. T. Hence it is evi- 
dent that the old stream could not have flowed in either of 
these directions. But it may have gone through the foot 
of Chautauqua lake and joined Conewango creek at Fal- 
coners, where the elevation, as calculated in I*, is probably 
not more than 915' A. T., which is sufficient to allow of a 
fall of about two feet to the mile. On this supposition the 
deepest drift-filling demanded (about 500') should be in the 
vicinity of Grant station. * 

♦In oonveraation with Mr. Smith, the owner of Lottsville Well, No. 2, 1 
ooald not learn that the depth of the hole had actually been measured after 
the drive pipe was put in. Four hundred and fifty feet seems to have been 
the length of pipe that was paid for, but as the work was abandoned by the 
first contractor and finished by another, and some of the pipe was spoiled in 
driving, Mr. S. admitted that the hole might not be quite as deep as reported. 

It cannot be questioned, however, that a remarkably deep valley was eroded 
here, and inasmuch as we have evidences in other places of deep cuttings that 
seem uncaUed for on the theory of regular slopes to old stream beds, it sug- 
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The following analysis of a specimen of clay taken from 
this well at a depth of about 150 feet from the surface, was 
made at the State laboratory by Mr. A. S. McCreath : 

SUioa, 66.120 

Alumina, 16.939 

Protoxide of iron, 6.404 

Lime, 1.660 

Magnesia, 1.848 

Potasli and soda, 8.680 

Titanic add, 750 

Carbonic aoid, 2.840 

Water, 3.160 



100.261 



For comparison I also give Mr. McCreath' s analysis of 
clay from the '* gravel pit" oil wells near Titusville : 

SUioa, 61.010 

Alumina, 20.930 

Protoxide of iron, . 6.831 

Lime, 3.010 

Magnesia, 2.611 

Allcalies, 4.872 

Titanic aoid, 1.090 

Water and carbonic add, 9.6J9 



99.878 



And also Dr. Wormley's analysis of the Erie clay of Ohio 
(Geological Survey of Ohio, Vol. 1, p. 177) : 

Silicic add, 69.70 

Alumina, 14.80 

Iron, sesquioxide, 4 .60 

Lime, carbonate, 8.90 

gests the inquiry wliether the under ice currents, under certain peculiar com- 
bination of drcumstanoes, might not be capable of excavating in soft measures 
to a considerable depth belovir the level of the main outlet for the sub-glaoial 
waters. 

There appears to have been a time during the glacial period when many of 
the water-courses were undergoing very active erosion. A new sjrstem of 
drainage was being established under conditions quite different from those 
which prevailed while the former streams were slowly carving out their 
beds. The sub-gladal erosion was not governed by any fixed or steady 
methods, being necessarily dependent upon the erratic movements of the ice 
and water upon the surface. It was only at a later period, when the ice began 
to waste, that the streams were allowed to work out natural gradients for them- 
selves by re-filling the old vaUeys and re-adjusting the drainage levels. 
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Magneaia, 6.14 

Fixed aUudiefl, 3.40 

Water, 4.O0 

100.54 

The very small percentage of lime and magnesia in the 
deep clay from Lottsville would seem to indicate that it was 
largely derived from local rocks, while the surface clays 
near Titusville were in a position to receive some lime from 
the northern drifts ; but neither of them contains as large 
an amount of lime and magnesia as the Erie clay which was 
deposited around the borders of the lake basin. 

Rockrj Hollow Well, 1881. 

On the farm of John Comstock, about one mile north-east 
of Wrightsville. 

This well commenced at an elevation of 1495' A. T., (bar- 
ometer,) and was drilled to a depth of 1200', or to within 
295' of ocean level, when, no favorable indications of oil 
having been found, it was abandoned as a *'dry hole." 

But little can be learned of its history. When I visited 
it in October, 1881, it was about 700' deep, and the contrac- 
tor assured me no well-pronounced sandrock had been 
passed through up to that time. He gave me the following 
notes : "At about 100' from the surface we had a thin sand- 
shell containing a few pebbles, between 200' and 300' some 
red rock, then nothing but shale and slate with thin sand- 
shells. The first gas, (which had a fetid smell and decreased 
in volume gradually,) was struck at about 600' in shelly 
slate, the second at about 700'." Below this there seems 
to have been nothing noticeable. 

In this well the drill must have passed through the hori- 
zons of both the Third oil sand and the Panama conglom- 
erate, whether they be one and the same stratum or not. 
As no representative of either was found, it affords corrobo- 
rative evidence of the coiTectness of the views expressed in 
Chapter VII. 
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S. Sugar Orove township. Organized in 1820. 

The northern half of this township is drained by the head- 
water branches of Stillwater creek, a stream which flows 
north-easterly into the State of New York, and enters Cone- 
wango creek near Frewsburg, four miles north of the Penn- 
sylvania line ; the south-eastern corner drains into Jackson 
run, which falls south-easterly into the Conewango, and 
the south-western into Matthew's run, a tributary of Big 
Brokenstraw creek. 

The lowest point in the township is the Stillwater outlet 
at the State line, 1310'± A. T., (Jackson run leaving it at 
1440'=t, and Matthew's run at 1420'±:.) The highest is 
Pike's rocks, in the south-western part, 1980' A. T. 

The Stillwater division of the township contains a large 
area of bottom lands along the numerous creeks, and the 
hills are comparatively low^ only a few of the highest sum- 
mits reaching to 1700' A. T. The southerly watersheds are ' 
much more rugged, having steeper hills, narrower valleys, 
and a more variable soil. 

An unbroken body of high land once extended from War- 
ren into New York, between the valleys of Jackson run 
and the Brokenstraws. Near Chandler s valley it also con- 
nected with the highlands at the east, and formed a divide 
between Jackson's run and Stillwater creek. The highest 
altitudes in Conewango, Sugar Grove, and Freehold town- 
ships are upon these ridges, and they hold the most north- 
ern remnants of Qlean and sub-Olean rocks. No situation 
could have been better planned to test the erosive powers of 
moving ice and water. Stillwater creek, flowing to the 
north-east, opened its valley directly in the face of the ice 
currents, and offered an open passage up to the highlands. 
The ice moved through it, filled all the head streams, and 
selected the most available points to breach the summits. 
The lower parts of Jackson run and Matthew's run already 
had direct communication with the Allegheny outlet, and 
into these channels the flowing mass commenced to force its 
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way. Some of the results of its work ar^ seen near Chand- 
ler' s valley, in the triangular basin more than a mile wide 
and two miles long, connected by two broad valleys at the 
north with Stillwater basin, by the great valley of Jackson's 
run, toward the south-east with Conewango valley, and by 
a narrow deep-cut notch at the south with Matthew's run. 

In the east gap between Sugar grove and Chandler s val- 
ley, the divide between Stillwater creek and Jackson run is 
cut down to 1510', and the two streams, flowing in opposite 
directions, take their rise in one and the same swamp. The 
west gap summit is higher, being about 1680', and seems 
to be composed of quite a narrow ridge of fixed rock ex- 
tending across the valley, which deepens rapidly each way. 

The recent excavation of a passage through the ridge at 
the ''narrows," on Matthew's run is one of the plainest 
evidences of ice-action to be found in the county. This cut 
is very similar in character to the Coflfee creek defile in 
Freehold township, and the new outlet of theTionesta, near 
Barnesville, in SheflBeld township. 

Several years ago I was struck with the peculiarities of 
this "gate in the valley " and made a note of it. The lower 
part of Matthew's run is broad and has the appearance of 
holding a large and important stream; butatthe ^'narrows," 
the side hills close in abruptly and one enters a narrow 
steep sided ravine not more than 15 or 20 rods wide, with 
hills rising from 250' to 300' on either hand. This continues 
for about half a mile, when he as suddenly emerges into the 
wide basin at Chandler's Valley. The valley now occupied 
by the head branch of Matthew's run, east of the ridge and 
before the stream enters the narrows, is four or five times as 
wide as the new cut outlet, and there can be no doubt what- 
ever that this was formerly a branch of Jackson run, and 
that the stream was diverted from its course and carried 
through the ridge into Matthew's run during the glacial 
period. 

Near the north-west corner of the township there was a 
strong draft of ice across the summit, particularly betw^een 
the main branch of Stillwater creek and the small run which 
entei-s Little Brokenstraw creek at Lottsville ; but no sharp 
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cut was made here, for tlie lowest point on the divide is 
about 1650' A. T., or only from 50' to 75' below other parts 
of the summit. 

But one small outlier of Olean conglomerate is to be 
found in the township — Pike's Rock, the highest peak in 
that portion of the county lying north of Big Brokenstraw 
and west of Conewango creek and the most northern rem- 
nant of carboniferous conglomerate between the Alleghenj'- 
river and Lake Erie. It is a conglomerate mass of not more 
than two acres, but the oppressive air of utter loneliness 
which surrounds it by reason of its complete isolation from 
all of its kind, makes it one of the most impressive and 
awe-inspiring rock cities I have ever visited. Perched upon 
the highest summit within the range of vision, and sur- 
rounded by well-cultivated, gently-sloping fields — its weath- 
worn walls, studded with pebbles which glisten in the sun- 
light, rise bold and sharp on every side. No talus of broken 
rocks at its base — not a block in sight on all the slopes 
around. A huge pile of naked rock for man to physically 
gaze upon — a mere handful of pebbles when mentally 
viewed in connection with the great conglomerate bed of 
which it was once a part ! Standing upon the pinnacle and 
looking out over the surrounding landscape so thickly 
studded with hills and dimpled with valleys, one is over- 
whelmed with astonishment when he attempts to realize 
that all this stupendous sculpturing of the surface has been 
accomplished entirely by sub-aerial and sub-glacial erosion 
in comparatively recent geologic times. 

The sub-Olean^ here a yellow, coarse-grained, iron-spotted 
sandstone underlies Pike's Rocks, and it, (with sometimes 
a portion of the Shenango shales) forms the top of quite a 
broad summit extending south-easterly to the south line of 
the township. It also caps a small area east of Matthew's 
run. Over all the northern part of the township it has been 
completely eroded. 

The surface of this township is so completely covered by 
drift that very little bed rock is to be found. No sandstones 
were seen that could be satisfactorily identified either with 
the Wrightsville conglomerate or the Panama rock. 
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About a mile west of Sugar Grove, at an elevation of 
1460' A. T., the Stillwater flows over a rocky bed of blue, 
shaly sandstone, containing many imperfect impressions of 
fucoids and shells. About 8' of this shaly sandstone may 
be seen and above it come 30' or more of bluish and brown- 
ish shales, very similar in every respect to those seen at 
Corry and in the cut near Bear Lake station. A mile fur- 
ther up the stream we come to a quarry on land of Mrs. J. 
Faichney, from which some good stone has been taken for 
the foundations and trimmings of several brick buildings in 
Sugar Grove. It is not systematically worked and as the 
ledge can only be seen near where the water falls over it, 
nothing can be said of the measures above or below. As 
worked, it is a band of close-grained, hard, bluish sand- 
stones about 5' thick, bedded in flaggy layers from 2 inches 
to one foot thick. The bottom layer contains some flat 
pebbles. It is also fossiliferous. A large Aviculopecten 
and several Spirifers were seen. As usual with these Che- 
mung sandstones, fucoids abound in it and when freshly 
broken some of the layers emit a strong odor of petroleum. 
Unless care is had* in selecting the materials the blocks are 
inclined to discolor in weathering, in consequence of the 
unequal distribution of iron in them. 

I do not feel warranted in referring this quarry to the 
horizon of the Panama conglomerate for the following rea- 
sons : It is apparently only a thin bed of flaggy sandstones, 
such as we are liable to find at almost any horizon in the 
Chemung measures throughout this range of country ; its 
elevation (1540'.) seems too high ; it evidently overlies the 
brown shales seen lower down the stream, and if these be 
the same as those seen in the cut at Bear Lake station and 
at Corry, the Panama rock should be found below them. 

DennisorC s quarry^ two and a half miles east of Sugar 
Grove, (elevation 1525' A. T.,) is another one of these thin, 
flaggy sandbands from which some inferior stone has been 
taken, because it was exx)osed in the stream, and no better 
or more accessible rock could conveniently be had. The 
succession here is better shown than at Mrs. Faichney' s. 
Going up stream a bed of sandy shale, brown, quite mica- 
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ceous and 20' thick, is first seen, then 5' of very irregular, 
contorted, fucoidal flags, then an uneven layer, to 12 
inches thick, of small, flat pebbles and fine-grained bluish 
sand, and then 4' of fine-grained sandstone, false bedded, 
of an uneven bluish-gray color and inclined to weather into 
an irony-brown. The flags also smell strongly of petroleum. 

On tlie point of the hill just north of Chandler's valley 
evidences of an outcropping conglomeritic sandstone appear 
at an elevation of 1690' A. T., which seems to be about the 
right place to look for the Wrightsville conglomerate. At 
several other places its presence might be inferred from the 
topography or the horizon of springs, but I cannot affirm 
that I saw any positive exposure of it in the township. 

An oil well was sunk several years ago on the Spencer 
farm, Jackson run, near the east line of the township, but 
nothing could be learned about it except that it was about 
1200' deep and failed to find sandrocks or oil. 



i. Farmington township. Organized in 1853, 

Probably this township contains the largest percentage 
of arable land of any in the county. The northern part is 
largely composed of bottom lands bordering Johnson's run, 
Fail-bank's run, and their tributaries. These two streams 
unite and flow north-easterly into Kiantone creek in New 
York, through which the waters reach the Conewango. 
South of the high dividing plateau on which these streams 
rise the drainage is all towards the south-east, and the to- 
pography of the county is more rugged. 

Mud run and Grig run reach well up into the center of 
the township on the west side, and with other smaller 
streams carry oflf the water fall from about one quarter of 
its area into Jackson run, which passes through its south- 
western corner. The head branches of Rhind's run drain 
the south-east comer directly into the Conewango creek. 

The lowest point is where Fairbank's run crosses the 
State line, at 1315'=fc A. T., the highest, Preston's summit, 
16 IIII. 
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near the center of the township, on the road leading from 
Lander's or Farmington center to Jackson run post-office — 
elevation 1910' A. T. Two other i)oints of nearly equal al- 
titude were noted on the divide — one near O. & E. Kings- 
ley's on the western side, 1900' A. T., and the other near N. 
A. Foster's, between Fairbank' s r un and Rhind'srun — 1880'. 

No deep through cut has been made by the ice in this 
plateau, the lowest i)oint noted in the ice-drafts between 
the headwater streams, being about 1700' A. T. But there 
are low spots in the divide connecting nearly every one of 
the northerly flowing streams with those running south, 
and the southerly trending valleys show plainly that they 
have been enlarged and remodeled by the overflows of ice 
poured into them through these depressions. 

At the eastern line of the township, the east branch of 
Fail-bank's run heads in a broad valley with Russell run, 
at an elevation of 1520' A, T. Here is another fine exhibi- 
tion of the manner in which the valleys of opposite flowing 
streams have been joined together by glacial action. 

No Olean conglomerate or subOlean remain in the town- 
ship. But some of the highest parts of the central plateau 
appear to be well up towards the sub-Olean, as indicated by 
the quality of soil and character of timber. Chestnut trees 
seem to be quite plentiful here, and they love sandy soils 
derived from disintegrated conglomerates, or the immedi- 
ately underlying sub-carboniferous rocks. 

In the western part, near O. & E. Kingsley's, a ledge of 
quite massive yellow, currfent-bedded, sandstone with some 
flat pebbles, is probably the Wrightsville conglomerate. 

Trending across the south-eastern corner of the township, 
a well-defined pebbly sandstone can be traced almost con- 
tinuously in the several branches of Flat Bottom run and 
Rhind's run. On the farm of A. Anderson, three quarters 
of a mile north-east of Jackson run post-office, the stream 
cuts through it and exposes from 20' to 25' of massive sand- 
stone ; yellowish, compact and containing many large flat 
pebbles. Its top, here is 1550' A. T. It is seen again to 
the north-east at 1585' A. T., then at 1610' A. T., and once 
more (in Pine Grove township) at 1640' A. T, A prolon 
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gation of the line along which these exposures occur, would 
strike McCoy's cliff,* and the same average dip continued 
would place this stratum at the cliflf, about 100' below the 
rock escarping there. Is this, then, a lower sandstone or 
does the dip change from 22' per mile, (the average where 
the rock can be traced) to 47' per mile — the rate to bring it 
up to McCoy's from the place where last seen ? 

If it is a lower rock than McCoy's, it is rather remarkable 
that the latter does not appear in any of the valleys before 
mentioned, for it is a noticeable fact to be observed in all 
the southerly trending valleys in this part of the county, 
that the highest massive sandrock makes the most promi- 
nent escarpment. Where the hilltops are swept of con- 
glomerate, one will invariably find the top slopes and the 
upper parts of the valleys, composed of smooth shaly soil, 
without a rock to interfere with cultivation as far down as 
where the stream cuts through the first or highest massive 
sandstone. Below that point, the stream bed, the valley 
bottoms, and often the hill slopes, become littered with 
broken blocks, and these, working down stream, generally 
obscure, and sometimes completely cover all other outcrops 
of similar chai-acter below. This is why it is so diflBcult to 
get a good exposure of more than one sandrock in the same 
cliff or stream bed. Broken blocks from two or three dis- 
tinct strata may be intermixed along the valleys, but these 
flat pebble conglomeritic sandstones imitate each other so 
closely in every physical aspect, that the talus from one 
ledge cannot easily be distinguished from that of any other. 

Bowlders. — Owing to the basined shape of the north-east 
part of the township, and the direction of its drainage, 
which puts it in connection toward the north with the great 
Conewango and Chautauqua valleys, the lands north of the 
dividing highlands in the center of the county have received 
more foreign bowlders than those to the south of the ridge. 
The bowlders are not very thickly scattered, however, but 
some of them are three or four feet in diameter. 

In all this northerly basin the drift is deep, the streams 
have been inconstant, wandering here and there over the 
bottoms, w^hile the waters were leveling the loose materials 

*S6e Pine Urove townahip. 
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and seeking a permanent channel ; and there are terraces 
of lacustrine shingle around depressions where temporary 
lakelets have stood while this process was going on. 

Oil wells. — I am not aware that any oil wells have been 
sunk in this township. No recent tests have been made, 
and whatever may have been done in former years, of course, 
amounted to nothing. Two or three wells were drilled on 
Jackson run, just south of the township line, and one on 
the east between Farmington and Russellburg. These be- 
ing deep wells and showing unfavorably, have checked c\e- 
velopments for the time being, in the dii^ection of Farming- 
ton. 



5, Pine Grove township. Organized in 1820. 

The great drift-filled, north-south valley of Conewango 
creek divides this township into two unequal parts — about 
one third of its area lying on the west side and two thirds 
on the east — and establishes an east and a west water shed, 
both of which drain directly into It. 

The lowest spot in the township is creek level at the south 
line, 1210'^ A. T. The summit table land in the north- 
east corner, capi^ed with Shenango shales at 2125', is the 
highest. This difference of 915' in elevations is more than 
enough, after ample allowance for dip, to give exposure to 
all the strata from the sub-Olean down to and into the Che- 
mung shales lying helow the Venango group, as measured 
by the general section of 760' from base of Olean Conglom- 
erate to top of Venango Third sand. We shall see further 
on what evidences of the presence of the Venango group are 
found in this region. 

It cannot be doubted that the pre-glacial Conewango 
flowed northward, for oil wells show that the old floor 
slopes in that direction,* and that it is now covered by from 
150' to 275' of drift material— clay, quicksand, and gravel. 
The debris has been dumped in between the old walls in a 
very heterogeneous manner, and there left to be modified 
and re-arranged to suit the circumstances of the new sys- 
tem of drainage established by it. 

See I», Chapter XXXI. ' 
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Nearly all the lateral feeders come down from the high- 
lands to the great valley, and on entering it turn toward 
the south and run down the Hats before joining the creek. 
For example look at Jackson's run on the map.* When 
these waters were draining northward its channel swept 
around the northern bluff-point and joined the Conewango 
two miles or more above the present junction. A central 
range of drift hills in the valley at this locality — caused, it 
would seem, by the meeting of ice-currents coming down 
Jackson's run from the north-east with the great Conewango 
current from the north— obstructed the old outlet and threw 
the water back between the drift hills and south-eastern 
wall of bed rock where it finally worked out for itself the 
channel which it now occupies. 

During my examinations in the county, several persons 
called my attention to these singular habits of the tributaries 
of the Conewango and Allegheny, and asked why the 
streams had not cut directlv across the flats into the main 
channel. It was evident to them that the watercourses had 
not always occupied their present beds, but by what agen- 
cies and when their locations were changed, was a mystery. 
To those who were well acquainted with the surroundings, 
or whom I happened to meet in the field where all the wit- 
nesses were in sight, a satisfactory explanation could always 
be given, based on the theory of northern pre-glacial drain- 
age, an immense overflow of ice during the glacial period 
and the opening of new southern outlets in comparatively 
recent times. 

The smoothest and most available lands for agricultural 
purposes are found upon the wide flats and low, broad- 
topped hills of the central and north-western portions of 
the township. In the eastern and southern parts, high ele- 
vations with steep hillsides, and a surface deeply scored by 
water courses and in many places thickly strewn with blocks 
of sandstone, render large areas unfit for cultivation. 

None of these summits, however, rise high enough to 
catch the Olean conglomerate^ unless it may be that the 

♦It win be noticed that there are two Jaokson runs In the county, one in 
Pine Grove the other in Ck>newango. They both turn southward as they enter 
the oreek yaUey. 
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extreme sonth-eastern comer of the township slightly en- 
croaches upon the Quaker Hill outliers. 

The sub'Olean is only seen in three or four patches along 
the eastern line, where it overreaches from the hills and 
ridges of Elk township. 

Wrightsmlle congloinerate. — At a distance of about 240' 
below the sub-Olean another massive sandrock shows itself 
in many outcrops. One of its best exposures is on the farm 
of Mr. McCoy 2^ miles north-east of Russellburg, where its 
top lies 1800' A. T, It is a thick, persistent stratum, al- 
ways making a conspicuous outcrop wherever cut by erosion 
under favorable conditions. Frequently, however, in con- 
sequence of the abundance of drift, the escarpments are 
concealed, but even in these situations, loose blocks upon 
the surface generally give notice of its presence. The geo- 
logical horizon and equivalence of this stratum are referred 
to in connection with Pope's Hollow rock and the Wrights- 
ville conglomerate in Chapter VIII. 

Oil Wells. — Several drill holes for oil have been put down 
in Pine Grove since the Glade run and North Warren oil 
developments commenced, on the supposition that the oil- 
bearing rocks extended northward ; but none of them have 
been productive. The drill passed through almost homo- 
geneous beds of slaty shales, with very little sandstone to 
vary the monotony. Some sandrocks are reported but they 
hardly deserve the name, being nothing more than sandy 
shales or bands ofthiTj sand shells interstratilied with slate 
and shale. 

As all the records that could be obtained have been pub- 
lished elsewhere, a simple list of names and locations of 
such wells as were visited will here suffice : 

List of Wells, 

Elevation 

A, T, Depth. 

Week's well, near Fentonville 1240 1830 

Niver well, Niver farm, IJ m. N. E. of Ruasellburp:, .... 16W 1020 

Patterson well, No. 1, Brigg's farm, 1 m. S. E. of Russellburg, 1434 750 

Patterson well, No. 2, Brigg's farm, \\ m. S. E. of Russell burg,1235 lia5 

Elghmie well, Allen farm, \\ m, N. W. of Russellburg, .... 1395 1700i 

Hopewell well, Akeley run, IJ m. S. E. of Russellburg, . . .1330 ? 

Putnam well, Rhynd's run, 2 m. S. W. of RusseUburg, .... 1305 ? 
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Along the road by the residence of L. Sears, about a 
quarter of a mile from Niver well and 2 miles N. E. from 
Russellburg, quite an extensive gravel bed is seen, and it 
is composed entirely of ovoidal pebbles derived from the 
Olean conglomerate. Its position is rather remarkable, be- 
ing 70' below the crest of the ridge which rises to 2000' A. 
T., and three or four miles north of the nearest outlier of 
that kind of rock. About 2 miles north-east of it the sub- • 
Olean is seen in place at an altitude of 2100' A. T., and this 
pebble deposit has resulted, no donbt, from the disintegra- 
tion of large blocks of Olean conglomerate brought down 
from the highlands of Elk township, (now entirely denuded 
of this rock,) and dropped here at the head of a southerly 
flowing stream, where a crevasse was formed by reason of 
the accelerated movement of the ice passing down it. The 
conglomerate has not yet all weathered down to gravel. 
Some small lumps may be picked up from the surface and 
probably larger masses would be found by digging. 



Brokenstraw Division, 
6, Spring Creek ; 7, Piltsfield; 8. Brokenstraw. 

These three townships lie in the central tier, and extend 
from Crawford county eastward to the Allegheny river. 

Whether viewed from a geological, topographical, or ag- 
ricultural standpoint, they have many characteristics in 
comm(m. The surface rocks in all of them have a range 
from the Olean conglomerate down to and into the Venango 
oil sands ; they all are drained by Big Brokenstraw creek, 
and its affluents have rough, rugged, unevenly contoured 
surfaces, and offer to the farmer similar grades of land for 
occupation, so that he may select in any of them either hill 
locations with soils derived from Shenango shales and sub- 
jacent rocks, or level creek bottoms largely composed of 
drift materials. 

Although some of the earliest settlements in the county 
were made on Big Brokenstraw creek, and some of the finest 
lands are to be found along its valley, these townships are 



248 nil. WARREN COUNTY. J. F. CARLL. 

not SO densely populated as those of the northern tier. 
This is owing to a difference of topography rather than to 
an inferiority of soil, the surface being very uneven, and in 
many places the hill-sides too steep and rock strewn to in- 
vite cultivation. 

An immense amount of lumbering has been done in the 
Brokenstraw region, it having originally been largely covered 
with the best of pine. Some good tracts of timber still re- 
main on the hiUs away from the streams, but they, too, are 
now being rapidly worked up. 

The inhabitants of these townships are well provided with 
railroad facilities — the Philadelphia and Erie R. R. passing 
through Big Brokenstraw valley and giving direct access to 
Philadelphia or Erie — and the Dunkirk and Warren R. R. 
following the Brokenstraw to Garland and thence the old 
glacial valley over to the waters of Oil creek, putting them 
in communication with Titusville and Pittsburgh at the 
south and Dunkirk and Buffalo at the north. By these 
roads they find ready markets for the products of farm, 
quarry, or sa\^-mill, and every branch of industry flour- 
ishes. 



6. Spring Creek township. Organized in 1S20, 

Spring Creek township adjoins the Crawford county line 
and lies south of Columbus. Its main artery of drainage is 
Big Brokenstraw creek, which, passing through the north- 
eastern portion, enters it at 1375'± A. T. and leaves at 1320':t: 
A. T. — the lowest point in the township. 

Through Spring creek and its numerous tributaries all 
the western and south-western surface is drained into Big 
Brokenstraw, while Hosmer run relieves the south-eastern 
comer and Blue Eye run, with several less important 
streams, the north-east. 

The highest point observed is just north of the State road 
and near the Crawfordcountyline— 1880' A. T., and another 
point on the State road near the north-east corner of the 
township reaches to over 183(y A. T. 
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Just north of the junction of Spring creek with Big 
Brokenstraw lar^^e morainal deposits have been made, and 
above this the Brokenstraw valley is very broad with evi- 
dences of once having been a lake bottom. 

Between Spring creek and Garland, some portions of the 
Brokenstraw valley are quite narrow and the hills on either 
side are steep and high, being capped in several places by 
the Olean (Garland) conglomerate. This comparatively 
narrow trough appears to have somewhat retarded the ice- 
flow in this direction, and the currents were also diverted 
above it into the valley of Spring creek, thus causing an 
ice cnish and an eddying movement, from which resulted 
the drift mounds above referred to. 

The upper branches of Spring creek rise on a broad 
plateau about 1775' A. T., and no very cons]ncuous cuts 
have been made between them and the streams running 
south. 

The north branch, however, rises in Erie township, Craw- 
ford county, near the P. T. & B. R. R. summit mentioned 
by Prof. White in report Q*, page 36, elevation 1646' A. T., 
where there was evidently a draft from the north branch of 
French creek into it, as well as into the east branch of Oil 
creek. 

Another ice-movement took place through the south- 
easterly branches of Spring creek into Hosmer run; cutting 
down the dividing summit to about 16(X)' A. T. 

The through cut joining Prosser run with Blue Eye run 
has been referred to in the topography of Columbus town- 
ship. 

The Olean conglomerate has all been- eroded from the 
surface of the township, except on the summit of the ridge 
between Big Brokenstraw and Hosmer run and two or three 
small summits in the north-east comer. But notwith- 
standing this fact, there has been considerable prospecting 
for coal here, severaUiundred dollars having been expended 
at one spot near West Spring creek, in vainly trying to dis- 
cover a paying deposit where such a thing was an impossi- 
bility — for the search was prosecuted in rocks more than 
500' beneath the lowest possible coal measures. When will 
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the people learn to read and observe for themselves, so that 
they may not be thus easily cajoled into spending money 
in foolish mining schemes, by any "experienced miner" 
tramp who comes among them ? These men infest every 
part of the country and being ignorant of the first princi- 
ples of structure and perfectly regardless of geological for- 
mations or the character of the rocks they propose to work 
in, they will promise to find gold, silver, copper, lead, iron 
or coal in any locality where men can be found who will 
listen to them and furnish the money to caiTy on their 
prospecting operations. 

The Stbb'OImn has a wider range but makes no notable 
outcrops. It seems to have been more fully developed in 
the north-west part, where the small patches remaining are 
quite massive and contain some pebbles. This is bordering 
the pebble range in Crawford and Erie counties, before re- 
ferred to in connection with Walden's cliff. In the eastern 
part of the township the rock is principally a yellow sand- 
stone, but in weathering it becomes incorporated with its 
associated sandy shales in such a manner that its precise 
position can seldom be satisfactorily ascertained. The mid- 
dle portion of the township is cut down into the Crawford 
shales, and on the higher grounds no massive sandstones 
appear. 

Hosmer Run oil sand, — On Hosmer run, near the east line 
of the township and just below the old saw-mill on tract 
No. 320, a massive conglomeritic sandstone was found — ele- 
vation of top 1430' A. T. It is of the flat pebble type and 
15' or more in thickness. The largest pebbles, in the upper 
part of the rock; are about an inch in diameter, but the 
bulk of them may be compared to millet and mustard seeds. 
They are white and yellow, with rather an unusual percent- 
age of red and pink. Among them are well-preserved speci- 
mens of Spirifer disjunctus, Rhynchonella, and a smooth 
cast, not clearly distinguishable, but apparently a Cypri- 
cardia. Tliis is probably the rock which has furnished the 
oil in the old Hosmer run oil pits, a mile further up stream. 
It possibly represents also, toward the north, the conglom- 
erate seen in the Cotter farm section, (Pittsfield township,) 
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and the Wrightsville conglomerate, and towards the south 
the sand which has produced a little heavy oil in several 
wells in Eldred township. 

The exposure of this rock is rather remarkably acciden- 
tal, for it is seen on a point in the valley but little above 
stream level, a situation in which the bed rock is usually 
concealed. At first sight it might be taken for a slipped 
mass, but on examination, a well-defined bench is seen at 
its top, above which not a block of sandstone can be found 
up to the top of the hill which is more than 300' high. 

It will be seen further on that other proofs of its being a 
genuine outcrop are furnished by the appended fragmentary 
legends of the Hosmer run oil wells. 

HosToer run oil pits.— When, or by whom, the Hosmer 
run oil pits were excavated, we have no means of ascertain- 
ing. They probably belong to the same age as those along 
Oil creek and French creek, but being on a small and ob- 
scure tributary of the Big Brokenstraw, away from the 
natural routes of intercourse between different sections of 
the country, they seem to have escaped the notice of early 
travelers, and to have attracted only local attention prior to 
the completion of the Drake well at Titusville, in 1859. 

It is mther a singular fact, and one indicative of the per- 
fect acquaintance of the people who sunk these pits, with 
every stream and spring in the country, that old oil pits are 
found in every place where oil could thus be successfully 
collected. Not one available surface oil deposit has been 
overlooked by these prehistoric oil seekers. 

About twenty-five old pits may be counted in the valley 
of Hosmer run, but they are fast becoming obliterated. 
They were dug upon the flats where the stream wanders 
from side to side. Obstructions of fallen trees, against 
which the drift-wood piles and makes temporary dams, 
cause partial overflows of the bottoms during periodical 
freshets. New channels are thus cut, old excavations are 
filled up, and the face of the valley is constantly changing. 
Some of the pits were partly opened a number of years ago, 
and they are said to have been about 8' square, 10' or 12' 
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deep, and to have had a crib work of quite well preserved 
timbers at the bottom. 

The surface oil indications did not long remain unnoticed 
after the success of the Diake well was announced. The 
Hosmer Run Oil Company, Garland Oil Company, and others, 
eagerly took up the lands in the neighborhood of the pits 
and commenced to bore for oil. But they made the same 
mistake that others have made since — the oil shows came 
from rocks near the surface — they sought for larger supplies 
from deep drilling. The wells were bored wet and seed- 
bagged on the tubing from 200' to 700' from the top, to shut 
oflf the surface water, consequently the rock which furnished 
the oil was not tested at all. 

Mr. Andrew Zuver, who drilled one of the wells in the 
immediate locality of the old excavations, states that in 
digging the conductor hole, water and oil came in shortly 
after getting below creek level and interfered with the w^ork. 
Believing that bed rook was not far below, and wishing to 
set the conductor upon it, he procured a common pump 
and set men at work to keep down the water while the dig- 
ging went on. In this way 20 or 30 barrels of oil were 
pumped out with the water. The conductor was put in 
place, the well drilled to 600 feet, tested in the usual way, 
and abandoned. Considerable oil has been dipped from the 
old conductor since the tubing was drawn, and some may 
be seen there even now. 

The elevation of this well is 1475' A. T. or 45' above the 
top of the conglomerate before referred to, which is seen 
lower down the stream about three quarters of a mile to- 
wards the east. The record gives conductor hole and soft 
shales 47' ; "good pebble rock," (about one-third of it very 
coarse pebbles) 28' ; soft drilling and no well-defined sands. 
525'— total depth 600'. 

The "deep well," near the above and about 8' higher, 
was sunk to 1061 ' — a remarkable depth in those days. No 
record was preserved, but the driller remembers that the 
upper part corresponded with Zuver well and that a hard 
"flinty" sandstone 16' thick was pierced at about 800.' 
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There was also a ''good deal of red rock in the well." Be- 
ing tested in the usual way it produced no oil. 

Mr. Lewis Van Orman, on old resident, who superintended 
and assisted in drilling a number of wells, furnishes the 
following facts in relation to them. Two were put down by 
the Hosnier Run Oil Company, on the south branch which 
comes into the main stream with quite a rapid fall, near our 
conglomerate exposure. No. 1 found 30' of sand at the sur- 
face ; then soft drilling for 700' ; then sand rock about 10' 
in thickness, with 58' of soft rocks below, down to 798'. It 
was seed-bagged at 730' and pumped for several days, "giv- 
ing a good show of oil of light gravity." The record of 
No. 2 was very similar, but the lower sandrock was mixed 
with slate and inferior in quality to that in No. 1. 

Of well No. 3, which was not far from the Zuver well and 
about 130' above it, he gives the following record from notes 
made while drilling : 

Record of Well No, 3. ^ j, 

Elevation of well mouth, say 16U5' 

1. Conductor, 6 to 6=1600 

2. Slate, 24 to 29=1576 

8. Sandstone, gray, 6 to 34=1571 

4. Slate, 10 to 44=1661 

5. "Putty rook," (fresh water at 75') 81 to 125=1480 

6. Sandstone, gray, about 10 to 135=1470 

7. Slate and shells, 85 to 170=1485 

a White sandstone, 80 to 200=1405 

9. "Soapstone,*' 228 to 428=1177 

10. Pebbles at 428=1177 

11. "Soapstone,*' 302 to 730= 876 

No. 8 seems to represent the rock exposed below the old 
mill. 

Red rocks were found although they are not mentioned 
in the notes. 

Well seed-bagged at 420' and tested. Unproductive. 

In all these wells we see a sandrock noted at about the 
proper place to represent the escarping conglomerate below 
the old saw-mill. The wells were drilled several hundred 
feet below it — the holes meanwhile standing full of w^ater 
for weeks and sometimes for months. They were then seed- 
bagged far below it and pumped persistently without ob- 
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taining a show of the kind of oil so plentiful upon the sur- 
face. Could any other result have been expected? Yet 
none of the old operators seem to have comprehended the 
situation. They continued to drill deep wells until their 
funds were exhausted, and then abandoned the district in 
disgust — and now, after a lapse of more than 15 years, old 
boilers and engines still remain at some of the wells, and 
small old fashioned drilling tools lie scattered around, while 
trees of considerable size are growing among the deserted 
ruins in the valley. 

It is by no means certain that the Hosmer Run rock con- 
tains a sufficient quantity of oil to bring large fortunes to 
those who might undertake to drill for it, but I see no reason 
why — especially as there is now such a demand for heavy 
oil, and at good prices — a judicious and economical system 
of testinof and working this oil horizon along the axis of its 
best development, should not prove fairly remunerative. 

The rise in the Hosmer Run conglomerate toward the 
north and north-east should bring it up to ^ight along Big 
Brokenstraw and Spring creek. If it is shown in the Cotter 
farm section, (see Pittsfield township,) by the 15' conglom- 
erate at 1455' A. T., its rise in that direction (nearly north- 
east) must be very slow, for the distance between the two 
exposures is about two miles and a half. This is the only 
place along the Big Brokenstraw where I have seen any rock 
that could be regarded as its equivalent. 

On Spring creek the following section, (reproduced from 
P page 30) may possibly give a trace of the rock, but if so 
it has greatly changed in structure. This, however, would 
not be remarkable, for it would only be in keeping with 
the general habits of all these Warren county conglomer- 
ates. 

Section seen at Johnson^ s Saw-Mill at TT. Spring Creek, 

A. T. 
Top of exposure, 1477' 

1. Shale, 10 to 10=1467 

2. Sandstone, with shale partings, 6 to 16=1461 

8. Shale, brown, ... 3 to 19=1458 

4. Sandstone, in thin layers, 5 to 24=1458 

5. Shale, brown, 4 to 28=1449 
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6. Sandstone, brown, laminated, 2 to 30=1447 

7. Shale, brown and blue, 6 to 36=1441 

8. Sandstone, pebbly, oontorted, coal films, 2 to 38=1439 

9. Sandstone, brown 1 to 39=1438 

10. Shale, brown 1 to 40=1437 

11. Sandstone, yellow, rather massive, 6 to 46=1431 

12. Sandstone, greenish, soft, friable ; to water level, 8 to 49=1428 

No. 12 probably extends below water level. It is an im- 
perfectly cemented incoherent mass, and easily crumbles in 
the hand wlien-wet. It contains many fossils, among which 
Mr. Hall recognizes Sanguinolites, Cardiomorpha^ and Pro- 
ducteUa, It also smells strongly of petroleum, and when 
crushed and dropped into water the iridescent colors, which 
constitute a "good oil show," are abundantly manifest. 
Good specimens of Splrfer disjunctus are seen in No. 6 
and also in Nos. 8 and 12. 

The following section seen at Spring Creek station, about 
3^ miles north-east from West Sprinjg creek, gives some in- 
timation of the character of the measures overlying the 
rocks of the foregoing section, but unfortunately, the pre- 
cise horizon exposed at Johnson's mill cannot be examined 
at the station, for it comes in the concealed interval of No. 
13. 

Spring Creek Station Section. 

Seen in the face of the bold oliff north of Big Brolcenstraw oreek and but a 

few rods from the railway station. 

A. T. 

Summit over exposure, 1780' 

1. Concealed, 60 to 1680 

2. Shale, brown, fissile with a few 6' sandstone layers, more sandy 

near the top, 63 to 1617 

3. Thin-bedded sandstone, 1 to 1616 

4. Blue sliale, 8 to 1618 

5. Thin-bedded sandstone, 3 to 1610 

6. Sandy shale, brown, a few 1" sandstone layers, 40 to 1570 

7. Tiiin plates of sandstone, interleaved with blue shale, .... 10 to 1660 

8. Thin-bedded sandstone, bluish-gray 8 to 1667 

9. Shale, fawn color, 2 to 1566 

10. Shale, sandy, brown, some pebbles, wave marks, 6 to 1549 

11. Flaggy sandstone, layers 1'' thick, .............. 1 to 1548 

12. Sandy shale, 8 to 1540 

13. Ck>ncealed to railroad station, 148 to 1392 

No. 7 has been quarried to some extent for local purposes 
on the opposite side of the road from this exposure, where 
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it appears to be a little more solid, but it is a very inferior 
stone and only fit for rubble work. 



7. Pittsfield township. Organized in 1847. 

This township is thoroughly trenched by deep, wide, 
drift-filled valleys. Big Brokenstraw Creek passes centrally 
through it from west to east ; Little Brokenstraw cuts across 
its north-eastern portion ; Blue Eye Run enters from the 
north-west and joins Big Brokenstraw near the center. 
These all are through-cut valleys, along which the northern 
ices traveled without interruption, from the highlands sev- 
eral miles north of the State line ; and consequently they 
are wide, deeply drift-filled and contain interesting evidences 
of morainal dams and post-glacial lakes. 

Near Garland these great ice flows were caught in the bend 
of the Big Brokenstraw and forced over the hills southward ; 
a part finding outlet into the several runs entering the Al- 
legheny river at and near Tidioute, a part through Grouse's 
run into Caldwell creek, and thence into Oil creek as de- 
scribed in Report P. The energy of this ice-movement is 
plainly shown by the manner in which the country invaded 
by it has been scoured and degraded. Most of the carbon- 
iferous rocks have here been removed. But the action did 
not continue long enough to form any deep through-cut val- 
leys, and hence the drainage of the southern part of the 
township is still northward into Big Brokenstraw, through 
Andrews' run on the eastern side and Crouse's run on the 
west. 

The valley of Crouse's run is continuous with that of 
Caldwell creek, both streams rising side by side on an al- 
most imperceptible valley-divide which is only about 150' 
above Garland. 

The lowest point in the township is where the Big Broken- 
straw leaves it, 1220'± A. T. The highest, Nuttall's con- 
glomerate peak, in the extreme north-eastern corner, 1955' 
A. T. 
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The Olean conglomerate occupies a number of the higher 
summits north of the Big Brokenstraw, where it is the sur- 
face rock, all of the higher measures having been eroded. 
South of the creek a greater thickness of carboniferous 
strata remains some of the knobs rising high enough to 
catch the Kinzua creek sandstone ; but no evidences of any 
coal of value have been seen here. 

The Stib Olean and overlying shales, here not so easily 
separable as in many other places — ^by reason of the sandy 
chamcter of the shales and the imperfect development of 
the sandstone — cover the knobs and ridges surrounding the 
Olean outliers and weather into a smooth, easily cultivated 
and fairly productive soil. 

In consequence of the excessive erosion to which this 
township has been subjected and the prodigality with which 
the drift has been spread along the hill slopes not many ex- 
posures of the lower rocks can be seen. Occasionally a 
few feet of fixed rock may be noticed — sometimes in one 
horizon, sometimes in another — barely enough, in connec- 
tion with the topography and soil, to give the investigator 
a general idea of the struct are as he passes along ; but 
nothing of sufficient imi)ortance to merit notation or to be 
of any particular use if put on record. 

The measures between the Sub-Olean and water level, evi- 
dently carry no conspicuous beds of persistent conglomer- 
ate or sandstone, else more frequent outcrops would appear, 
notwithstanding the universality of the surface deposits. 
The only geological sections of importance obtained in the 
county are the following. 

Cotter Farm Section^ in Pittsfield township. 

Seen descending the cliff on the northerly side of Big 
Brokenstraw creek, about half a mile north-westerly from 
the Garland quarries, and near the old Cotter farm dwell- 
ing, now the property of Mr. C. W. Hare. 

The summit over the exposure reaches an altitude of 1780' 

A. T. It is smooth and no bed rock appears in sight. The 

sub-Olean should be seen here if it retains anything like its 

usual massive character, but nowhere in this section of the 

17 nil. 
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country have I been able to recognize it, nnmistakably. It 
appears to have lost its distinctive individuality, and to have 
degenerated into a thin bedded mass that makes no con- 
spicuous outcrops. 

As the Garland quarries are but a short distance from this 
summit, and the Olean conglomerate is there found at 1810' 
A. T., we may take this rock as the starting point of our 
section, which will then be as follows : 

A. T. 
fiase of Olean oonglomerate, 1810' 

1. Concealed, (apparently, mostly sandy shale,) 200 to 1610 

2. Thin-bedded sandstone ; thickness ±^ . 20 to 1590 

5. Concealed, (apparently sandy shale,) 135 to 1455 

4. Conglomerate, small flat pebbles, yellowish, iron-stained, cur- 

rent-bedded, massive, but weathering into small blocks, . . 15 to 1440 

6. Shales, bluish, with some thin sand plates, 65 to 1375 

6. Layer of argiUaoeous, fine-grained sandstone, 1 to 1874 

7. Shale, a little sandy, blue and brown, 41 to 1333 

5. Sandstone, quite massive, greenish-gray, seen, . . 8 to 1330 

To level of experimental well No. 1, the record of which may 

here be added. (See Report II, p. 196.) 

9. Concealed, (conductor in the well,) 13 to 1317 

Level of water in Big Brokenstraw creek, 1315 

10. Slate, blue and gritty, 6 to 1311 

11. Sandstone, grey, 2 to 1309 

12. Slate. 11 to 1298 

18. Sandstone, 2 to 1296 

14. Slate, 49 to 1247 

15. Shale, 80 to 1217 

16. Sandstone, white, flinty, show of oil, 40 to 1177 

17. Soapstone, 54 to 1123 

18. Slate, gritty and mixed with quartz, 18 to 1 105 

19. Rtd rock, 4 to 1101 

20. Soapstone, 5 to 1096 

21. Slate, with thin white sand shells, 16 to 1080 

22. Soapstone, 43 to 1037 

28. Sandstone, quartz, thick oil and gas, 2 to 1035 

24. Soapstone, oil show, 85 to 1000 

25. Sandstone, (crevice,) 2 to 998 

26. Soapstone, show of oil and soot, 20 to 978 

27. Slate, 10 to 968 

28. Soapstone 14 to 954 

29. Sandstone, 4 to 950 

80. Not described, (undoubtedly soft drilling,) 240 to 710 

81. Slate, hard, 10 to 700 

82. Sandstone, . 5 to 695 

83. Soapstone and slate 97 to 598 

34. Sandstone, (3d sand,) 7 to 591 

85. Slate, soft and soapy, 8 to 583 
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The above section has only recently been laid bare by a 
large land-slip which leaves a beautiful exposure of the face 
of the cliff. 

No. 4 appears to represent the Hosmer Run conglomerate, 
(see Spring Creek township, )although we should have looked 
for that rock here at a higher elevation. 

No. 8, (which is probably thicker than this partial ex- 
posure makes it,) is the only stratum that can correspond 
with the 10' sandstone (top, 1343' A. T.,) of the Garland 
section given below. If it be the same, it also lies very low. 
Is there a depression in the rocks at this point, or are these 
really different strata ? It may be noticed that the well-de- 
fined Spirifer band seen at Garland does not appear above 
the Cotter farm sandstone. 

About a mile north-east of the Cotter farm in a cutting 
along the valley road, a 2' massive fine-grained, grey sand- 
stone is seen lying upon shale. (Elevation, 1365' A. T. ) 
Over it are 15' of fissile, irony shale, overlaid by 6' of false 
bedded flaggy sandstone. 

Oarland Section^ in Pittsfleld township. 

Seen on the point of the bluff, about 80 rods west from the PhUadeiphia and 

Erie railway station at Garland. 

A. T. 

Top of exposure, 1366 ' 

1. Shale, blue and brown, sandy, 15 to 1350 

2. Sandstone, weathering brown, a nuun of iS^tr^/iera, 2 to 1348 

8. Shale, brown, 5 to 1343 

4. Sandstone, fine-grained, massive, g^y, 10 to 1333 

6. Shale, | to 1332; 

6. Plate of sandstone with fossils, ; to 1332 

7. Shale, fissile, brown and blue, 18 to 1314 

8. Thin sandstone with Spiri/ers^ ^ to 1313| 

9. Shale to RR. level, 2 to 13111 

10. Concealed to oreek, about, 18| to 1293 

On the east branch of the Little Brokenstraw about two 
miles north-west from Pittsfleld and three miles north east 
from Garland (tract 173) a massive 20' sandstone makes a 
very bold outcrop. It is flne-grained, yellowish and gray, 
breaks with an irregular fracture, and some of the most 
solid layers measure 4' in thickness. Wave marks and fu- 
coids are numerous on the thinner plates and fossils are 
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quite plenty. A well-preserved Spirifer band comes in 
near the top, which has an elevation of 1390' A. T. This 
sandstone probably represents No. 4 of the Garland section. 

Oil Wells.-— K large nnmber of drill holes have been 
sunk in Pittsfield township in quest of oil, but they all have 
proven unremunerative. Most of them were put down in 
1865 or shortly thereafter, when the methods of drilling and 
testing wells were very unsatisfactory. These were in the 
valleys, along the Big Brokenstraw, Grouse's run, Hosmer 
run and Little Brokenstraw. 

The majority of them were only from 200' to 300' deep ; 
but some went 600' or 700', and one is reported as 1600', 
Very little can now be learned about them. Nearly all 
had '' shows of oil" but only one seems to have produced 
a sufficient quantity to warrant the supposition that it might 
have been made a paying well if it had been treated as wells 
are treated now. This was the Payne well on the Mclntyre 
or Holcomb farm on the east side of Little Brokenstraw 
about two and a half miles above Pittsfield. The depth of 
the well and the point at which the oil came in have been 
variously rei)orted. Mr. N. F. Wright of Wrightsville, 
who watched the drilling of this test well with great inter- 
est, thinks the oil was found at 684' from the surface, al- 
though the drill was not stopped until between 700' and 
800'. The elevation of the well mou th is 1325' A. T. , therefore 
this version of the record would place the oil rock at 741' 
A. T., which brings it close to where the Warren oil sand 
might reasonably be looked for. Oil can still be dipped from 
the old conductor. It is of amber Color and very similar in 
general appearance to the Warren oil. 

So promising were the indications in this well that the 
surrounding lands were secured a few years later, (about 
the year 1871) and the Young well was drilled a short dis- 
tance from it. The latter seems to have been judiciously 
managed and it certainly was drilled deep enough, but no 
oil was obtained. 

Another well was located about 50 rods south of the old 
hole, in the fall of 1881. I can only learn of this venture, 
that at the depth of about 800' the boiler exploded, after 
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which the well was abandoned — the owners probably being 
satisfied that it was useless to make further outlay as they 
had already passed through the horizon which furnished 
the oil in the old well. 

More recently other wells have been put down on the 
higher lands — dry cased holes, managed by experienced 
men and therefore reliable tests. One was on the Cole farm 
on Cole hill about 2 miles S. S. E. from Garland. Elevation 
of well mouth 1766' A. T. The original owners sunk the 
hole to a depth of 1020', passing through the horizon of the 
Venango group without any indications of oil and finding 
so little of interest to note that they kept no record of the 
drilling. Messrs. Struthers and Taylor of Warren then ob- 
tained control and cut on down to a depth of 1785' — 19' be- 
low ocean level and more than 1100' below the place of the 
Third oil sand of Tidioute. Mr. Taylor states that in the 
765' drilled for him, no sands were found — nothing but a 
homogeneous mass of slate or shale with an occasional thin 
sand shell. The massive and thick sandstones of Warren, 
Clarendon and Cherry Grove are evidently wanting here. 

Another well was sunk on tract No. 173 about 2 miles 
north-west from Pittsfield late in 1881. The record is with- 
held for the present, but as no oil was obtained after drill- 
to the proper depth, the presumption is that no new features 
of structure were developed by the experiment. 

About three quarters of a mile above the Holcomb farm 
an interesting morainal dam is thrown across the Little 
Brokenstraw valley. It lies just below the mouth of Miles' 
run, which enters the Little Brokenstraw from the north- 
west and heads in the highlands in Freehold township, and 
was caused no doubt by the counter currents of ice coming 
in from that direction. The average altitude of its top is 
about 1365' A. T. which is suflicient to flood the valley as 
far up as Wrightsville. The drifts here, both in the main 
stream and in Miles' run, have a decided lacustrine aspect, 
and there can be little doubt that the present stream has 
gradually worn down the barrier and lowered the water by 
successive stages, which accounts for the old beaches and 
terraces now lining the valley. 



262 nil. WARREN COUNTY. J. F. CARLL. 



8. Brokenstraw township. Organized in 1820. 

Big Brokenstraw creek and the Allegheny river meet near 
the center of the eastern line of Brokenstraw township ; 
the former dividing it into two nearly equal parts, the lat- 
ter forming the easterly boundary of its southerly half. 
The northerly part has a direct southerly drainage — its 
eastern side through Irvine run into the Allegheny; its 
central part through Matthew's run and tributaries into Big 
Brokenstraw ; its western through Mead run into the same. 

An elevated north-east south-west ridge decides the di- 
rection of drainage in the southerly half, throwing a part 
of It northward through York run into the Brokenstraw 
and a part eastward through Dunn's run and Ander's run 
into the Allegheny. 

The valley of Matthew's run is wide and out of propor- 
tion to the size of its present stream, showing that its ex- 
cavation must have been partly dne to other causes than 
those now operating within it. It is the direct southerly 
outlet to the glacial gap cut through the ridge south of 
Chandler's valley. (See Sugar Grove township.) 

The lowest point in the township is at its south-e^st cor- 
ner: surface of water in the Allegheny river, 1140'±. The 
highest York Hill near the center of the southern half, 1905'. 

The Glean conglovieraie caps this summit but the rock 
in place occupies (mly a very small area. Large loose blocks 
lie scattered on the slopes, and being composed almost wholly 
of pebbles they disintegrate by exposure and crumble into 
beds of beautiful white gravel and sand. This is the most 
northerly outlier of conglomerate in the township. In the 
south-west corner a greater thickness of carboniferous meas- 
ures are found, extending up in some places above the Kin- 
zna creek sandstone. Some indications of coal have been 
noticed here, but they do not promise anything valuable. 

The Sub'Olean covers two or three of the summits along 
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the northern township line, where it seems to be more sili- 
cious, harder and less discolored with iron than usu^l. The 
shales both above and beneath it are also quite sandy. In 
the southern part the rock is yellow and irregularly bedded. 
It is of considerable thickness ; friable ; weathers evenly 
witli the enclosing shales ; no bold outcrops. 

A number of exposures of quite massive sandstone, lying 
between water level and the sub-Olean, are seen in the town- 
ship. These bands seem to grow more numerous and more 
massive in stinicture as they are traced eastward. 

In the west bank of Matthew's run, about a mile above 
Youngsville, 8' of quite massive sandstone shows itself, ly- 
ing on 16' of bluish-brown, fissile shales which contain some 
irony concretions. It is a grayish, medium grained sand- 
stone, somewhat irregularly bedded, with thin shale part- 
ings between layers. Elevation of top 1266' A. T. This, it 
will be perceived, is a lower stratum of sandstone than any 
before noticed upon the surface. 

Between Youngsville and Pittsfield 20' of shales similar 
in appearance to the Matthew's run shales are seen at an 
elevation from 1300' to 1320' A. T. Too high to be identified 
with them, they belong above the sandstone. 

Higher up in the measures two massive flat pebble rocks 
appear, as shown in the Irvineton section (Allegheny series 
No. X III. ) One or both of these rocks can be seen in a num- 
ber of places along the streams north and east of Youngs- 
ville, and they are well developed in Conewango township. 
On a small run entering the Big Brokenstraw about a mile 
west of Irvineton both make good escarpments. They may 
also be detected in going up the road about a mile north- 
east of Youngsville. After ascending the hill, the road 
winds around to the north-west and then to the south-east, 
and just where it descends into the valley of Irvine run an- 
other fine exposure of conglomerate occurs. About 10' of 
the face is visible — elevation of top 1430' A. T. Below this 
for a mile or more the valley is full of large blocks, some 
of them the last remnants of Olean conglomerate swept 
from the hills at the north. About two miles from the river, 
a summit east of Irvine run holds a rock city of the same 
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kind of conglomerate as that seen at 1430' A. T. Elevation 
on top of rock city 1490' A. T. 

Throughout the eastern part of Brokenstraw and the 
whole of Conewango, there are many exposures of massive 
flat-pebble conglomerate, all very similar in appearance and 
they vary so singularly in their relative elevations, (as ascer- 
tained by the aneroid,) that it may be questioned whether 
there are two, three, or more conglomeritic sandstone hori- 
zons, changing in level because the deposits forming them 
were laid down over restricted areas and in different planes ; 
or whether in this region the rocks have been warped or 
thrown into small domes and dimples, so that no depend- 
ence can here be placed upon the usual calculations of dip ; 
or whether a part of the difficulty in making satisfactory 
identifications may not be due to the inaccuracy of baro- 
metric observations of height. It is obvious that these con- 
glomerates materially change their physical characteristics, 
and that within short distances. They all imitate each other 
in this respect. Two exposures may be seen in one cliff, 
the upper conglomeritic, the under a sandstone. Within a 
miile these conditions may be reversed. Hence the aspect 
of the rock is no absolute guide to its identity, and when 
only one outcrop can be seen and the level does not appear 
to correspond with any other known horizon, we cannot be 
sure but that some stiatum, unimportant elsewhere, has lo- 
cally expanded so as to demand recognition as a distinct 
member of the geologic section. Only by a careful system 
of spirit leveling and a thorough examination of every 
available exposure can positive identifications be got. 

South of the Brokenstraw are few exposures; slopes 
more uniform ; bed rock almost always concealed. 

At the ^^ Sulphur Spring ^'^'^ on Ander's run, about two 
miles west of the Allegheny river, a massive sandstone, con- 
taining some pebbles toward the top, makes several very 
prominent outcrops. Top, 1450' ; thickness at least 20'. 
The same stratum shows on the ridge north of Ander's run 
about half way from the spring to the river at 1440'. 

^"^ Sulphur Spring^^ has become quite a popular place of 
resort within the last two or three years. Its location is 
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pleasant, the suiroundinf^ are romantic, and the waters are 
found to be very beneficial to those who suffer from rheu- 
matic affections and other diseases of a kindred nature. 
The spring issues with a copious flow from a crevice in the 
top of the sandrock, at a point in the valley just above where 
tlie streaim cuts down through it. A neat spring-house has 
been erected over the spot, and an excellent hotel is open 
for the accommodation of visitors. Some thirty or forty 
summer cottages have already been built, and walks and 
drives are being put in order as far as the restricted dimen- 
sions of the glen will permit. A bathing house where hot 
and cold baths of spring water are scientifically adminis- 
tered, is one of the chief attractions of the place. Good 
approaches have been made so that the spring can be reached 
by a pleasant drive of about three miles either from IiTine- 
ton or from Youngsville. 

An analysis of some of the water, bottled and hermeti- 
cally sealed at the spring and sent direct to Dr. Genth of 
the University of Pennsylvania reads thus : — 

"The water is from the < Sulphur Spring,' two and a half miles south-west 
firom Irvlneton, Warren oounty, Pa., and oontains in one gaUon of 281 oubio 
inches— as follows :" 

**Chloride of sodium, = 0.97911 grains. 

Sulphate of caldum, =0.61382 *< 

Carbonate of iron, =0.18466 «« 

" magnesium, =2.47384 " 

" calcium, =4.74604 " 

•• sodium, =7.49054 •« 

** potassium, =0.50571 *< 

SUidcacid, =0.60586 " 

Carbonic add, =6.59608 ** 

24.19560 «< 
Philadblphia, November Ij^ 1881. 

Oilj in paying quantities^ has not yet been found in 
Brokenstraw township, although ten or more wells have 
been sunk in search of it. Some of these were put down 
at the commencement of petroleum developments, and did 
not go deep enough to reach the Warren oil sands, but 
others have been drilled more recently, and may be consid- 
ered as fair tests of the territory. As no records can be 
obtained, we are not enlightened by them as to the character 
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of the lower rocks. One well, drilled near Youngsville, in 
1881, seems to have met with partial success, for after hav- 
ing been torpedoed and manipulated in the most approved 
manner, it produced a small quantity of oil. But that the 
indications in this well are such as to authorize the expec- 
tation of finding a profitable oil field here, may be fairly 
questioned when we remember the want of success which 
has attended all other experimental drillings in the district. 



Southwestern Division. 

9, Eldred; 10, South- West; 11, Deer field; 12, Triumph. 

In its extension north-eastward, the Venango oil group 
enters Warren county west of the Allegheny river, and the 
four townships which form the southwestern division em- 
brace all the oil territory in the county, (except that small 
portion of Limestone township which lies directly south of 
Tidioute,) that has yielded profitable returns from that se- 
ries of rocks. Here, as in every other section where reason- 
able hopes of finding oU might be entertained, agricultural 
interests have suffered as oil developments advanced. 
Stimulated by successful ventures near Tidioute and En- 
terprise, land values became inflated throughout those 
townships, even before the excitement of 1865, and many 
tracts changed hands at prices far beyond their value for 
any purpose except the production of oil. Of course a very 
small proportion of this prospective territory proved val- 
uable, but nevertheless the lands were withheld from im- 
provement for oil company lands, whether productive or 
not, soon deteriorate for farming purposes, and generally 
lie neglected for years before they again come under the 
plow. But the lack of agricultural enterprise is not charge- 
able entirely to the impediments thrown in its way by the 
oil business, for there are large tracts of unimproved lands, 
heavily timbered, of uneven surface, rocky, and sometimes 
inconvenient of access, which would not be speedily settled 
under the most favorable circumstances. 



9. ELDRED. nil. 267 



9. Eldred township. Organized in 1843. 

This township joins the Crawfoi'd county line, and is the 
second north from Venango county. With the exception 
of small areas in its north-western and north-eastern corners, 
it all drains southerly through the west, middle, and east 
branches of Caldwell creek and their tributaries, into the 
Oil Creek basin. 

Its lowest point is found where East branch leaves the 
township at the south — probably about 1300' A. T. The 
highest elevation noted (1805' A. T.) is near Ezra Trim's, in 
the northern part, about a mile and a half north-east from 
Eagle post-office, but possibly there may be a higher point 
in the north-eastern corner. 

East Branch crosses its south-easterly portion, flowing in 
the broad and deeply drift-filled valley before referred to, 
as extending from Big Brokenstraw to Oil creek. The 
other streams rise within the township, and their valleys 
are not so broadly excavated. 

The average altitude of the table lands is probably about 
1700' A. T. An elevated border extends along the westerly 
and northerly sides, the highest points of which take in 
the sub-Olean and part of the overlying shales. On these 
smooth, broad topped hills some excellent farming lands 
are found. The central portion, being deeply trenched by 
numerous streams, is thus by reason of its broken surface, 
not so well adapted to cultivation ; nevertheless, there are 
many spots here, where a considerable acreage of good til- 
lable ground can be had. In the south-eastern part, the 
Grand valley of Caldwell creek holds some of the most fer- 
tile lands, and its convenient railroad facilities have tended 
to centralize the lumbering interests there, to a great extent, 
so that this section promises to become one of the most flour- 
ishing portions of the township. 

The Olean conglomerate scarcely retains a foothold in 
the township. Only in the south-east comer is it to be re- 
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cognized, and there it is almost devoid of pebbles and makes 
no conspicuous outcrops. 

The Sub'Olean^ wherever seen, (except in the north-west 
corner) appears as a medium-grained, yellowish, friable 
sandstone and weathers into small approximately cubical 
blocks — the same type which is presented in South- West 
township and in Crawford and Venango counties, in the vi- 
cinity of Titusville. But in the north-west corner it seems 
to be more massive, weathers into largei: blocks and contains 
quite a percentage of pebbles. 

Oil Wells, — No good surface exposures of the underly- 
ing measures are to be seen, but a number of oil wells have 
been drilled, some of them commencing well up under the 
sub-Olean, and from them we may get a pretty good idea 
of the structural peculiarities at this horizon. 

The record of Cattasaque well, drilled in 1865 about a 
mileE. S. E. from Eagle post-oflBce (elevation 1649' A. T.) 
shows 28' of sand at 1307' A. T.— the Ackerman well 43' of 
sand at 1239' A. T. and the White well 30' of sand at 1225'.* 

This persistent stratum appears to be the Hosmer run 
conglomerate, which, according to these figures, dips at the 
rate of about 24' per mile from Hosmer run to Cattasaque 
well, (about 5i miles S. W.) and 33' i)er mile from there to 
White well, (2i miles S. S. W.) The Ackerman well is 
about 100 rods N. W. from White's, and they both are lo- 
cated near the Spring creek road in the third tract north of 
South-west township. No other layer of sandstone has suf- 
ficient individuality and persistence to secure for it a recog- 
nition in any two of the wells. The other parts of the 
records show how variable these sandy shales may be made 
to appear by the classifications of different drillers. The 
Cattasaque well gives only ''slate and soapstone^f for 231' 
above the pebble sand ; Ackerman well gives 221' of "sand- 
stone slate and soapstone" in the same interval ; while the 

* See Report II, page 195 , and page 62 in this volame. 

t **Soap6tone'* was the oommon deeignation with old-time drillers for any 
kind of argillaceous shale or slate, which, when ground up by the drill in a 
hole ftiU of water gave sediments smooth and soapy to the touoh. As a gen- 
eral term it represents soft drilling, although the rooks may be partly argil- 
laceous and partly muddy sand-shales. 
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White well, in a space of 191' finds a First sand 50' thick 
and a Second sand 25' thick. In all probability there was 
great similarity in the rocks at this horizon in all the wells. 
The drillers of 1865, not yet having learned what the ''reg- 
ular" order of structure should be, simply noted the facts 
as they found them, using their best judgment in describ- 
ing the character of the drillings brought up by the sand- 
pump, without attempting to make them correspond with 
any pre-arranged formula. The drillers of 1880 were more 
experienced. They knew what "regular drilling" should 
be, hence they must find a First and Second s2La^ in the well, 
or the territory would not be considered promising. By 
introducing three sands the impression is conveyed that 
the oil producing rock here is identical with the Third sand 
of oil creek. But we must not be deceived by names thus 
arbitrarily used, for it is plain that the "Third sand" of the 
White well (if it belongs to the Venango group at all) rep- 
resents the First sand of Oil creek and not the Third. 

In the Church run district of Crawford county, about a 
mile and a half north-east of Titusville and six miles south- 
west from White well, the First oil sand is found from 30' 
to 60' thick. Elevation of top, 1100' A. T. (See IT, p. 66.) 
In the Newton gas well, (elevation, 1632' A. T. See II, p. 
198,) about 3i miles from Church run, and 3 miles from 
AVhite well, the top of 40' of First sand, is given at 1157'. 

From Zuver well on Hosmer run, (Pittsfield township,) 
south-westerly to Church run, we may trace a well-defined 
sandrock quite continuously in a number of wells, as follows : 



Top l8t. 8S. 

1428 A. T. Zuver weU to Gattamqne, . . 

Csttasaque weU to White, . 

White weU to Newton. . . 

Newton weU to Church Run, 

Church Run wells to Zuver, 



1807 A. T. 
1225 A. T. 
1157 A. T. 
1100 A. T. 



Dist. 
miles. 



8 

Si 



Direction. 



S. W. 

s. s. w. 

8. by W. 

s. w. 

N. E. 



Total 
fiili. 



121' 

68' 

67' 

828' 



Rate per 
mile. 



251' 
SO ' 
28 ' 
17;' 
24}' 



These are only approximate calculations, but they make 
it appear quite probable that the sandstone noted at all these 



270 nil. WARREN COUNTY. J. F. GABLL. 

points belongs to one and the same stratum, the First sand 
of the Venango group. 

The top of Third oil sand in the Church run records is 
given at 829' A. T. If the White well so-called Third sand 
be the same rock, it must dip toward the south-west at the 
rate of 66' to the mile. Again, the Third sand at Church 
run lies about 740' below the base of the Olean conglomer- 
ate ; while the White well oil rock only about 500'. 

The White well oil is reported at 47° gravity. I have not 
tested it fresh from the well, and therefore cannot dispute 
the weight, but it is quite certain that it is very much heavier 
when taken from the tank a few days after. It is much 
darker in color than the Church Run oil, and makes a good 
natural lubricator. 

In that part of the township lying south-west of the Cald- 
well valley, quite a prolific oil district has been discovered. 
Some forty wells have been drilled there, over twenty of 
which are still producing oil. The first one of importance, 
the Atlas well, was struck in 1867. It started at about 15 
barrels per day, and produced several thousand barrels of 
oil ; but other wells sunk near it proving dry, the field was 
abandoned as unprofitable, and lay almost unnoticed for 
about ten years, when Mr. T. C. Joy commenced a new de- 
velopment a mile south-west of the old well. This proved 
more successful than the former ventures, and resulted in 
outlining a narrow deposit of oil-bearing rock about a mile 
in length, which has now been pretty thoroughly drilled 
over. Natumlly the wells are not large producers, but tor- 
pedoes have a good eflfect upon the rock, and by their use a 
yield of 40 or 50 barrels per day has been obtained from 
some of the wells, hence when the shallow drilling and ready 
facilities for shipping oil are taken into consideration, it 
may be regarded as a desirable location to operate in. 

The oil is said to vary somewhat in color and quality in 
different wells, ranging in gravity from 47^ to 33°, the heav- 
iest coming from wells at the south-west, and probably from 
a higher rock than the Third sandy which here appears to 
belong to the Third sand horizon of the Venango group. 

Joy well, No. 3, on th^ Dunderdale tract, Warrant No. 
194, gives the following record : 
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Well-mouth above ooeon, in feet, (barometer,) 1880 

Conductor, about 80 to 80=1300 

Shale and thin sand shells, 148 to 228=1152 

First sand, 25 to 268=1127 

Slate and shells, (including 2d SS. which was only sheps,) . 170 to 423= 957 

Third sand, white, fine-grained, pebbly on top, 57 to 480= 900 

The Third sand in the productive wells is from 50' to 55' 
thick, and nearly all the wells pump more or less salt water. 

On the ridge south of this well the sub-Olean is exposed, 
top, 1560' A. T. 

Comparing these elevations with others to the west and 
towards the south-east, we see that all the rocks are slightly 
depressed in this locality. 

The First sand (called the TJiird) in the White well lies 
73' higher than the First sand here. 

The Svh'Olean near White well lies about 120' higher than 
it does here. 

The First sand tit Tidioute is from 80' to 100' higher, the 
Third sand 50' higher, and the sub-Olean 70' higher than 
the corresponding rocks here. Tidioute lies 6 miles E. S. E. 
from the Joy wells, and a rise of over 10' to the mile in that 
direction is rather remarkable. 



10. South' West township. Organized in 1838. 

As implied by its name, this is the most south-westerly 
township in the county, having Crawford county for its 
western boundary, and Venango county for its southern. 
Its surface is diversified with broad valleys, in some places 
swampy and unsuited to cultivation, smooth summit table- 
lands and gently sloping hillsides, deep ravines, and steep 
rocky declivities. An irregularly outlined dividing ridge, 
holding upon its summit a broad plateau which gradually 
rises from about 1550' A. T. to 1650' A. T., extends diago- 
nally through it from south-west to north-east, bounded on 
the north-westerly side by the deep broad valley of Cald- 
well creek, which receives about half the drainage of the 
township, and on the south-easterly side by Pine creek val- 
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ley, into which centers the drainage of the other half. These 
two streams unite immediately upon entering Crawford 
county, and flow onward to Oil creek and thence to the Alle- 
gheny. 

Pine creek valley has been considerably enlarged by the 
movements of ice driven into it from the vicinity of Grand 
valley, and also through a low divide just west of Triumph, 
but it is not so wide and not nearly so much obstructed by 
foreign drift as Caldwell creek valley. 

The lowest point in the township is where Pine creek 
crosses its westerly line, 1200'± A. T. The highest, where 
the northerly line crosses the dividing ridge before referred 
to 1700' A. T. This ridge at Wales' corner near the center 
of the township is 1660' A. T. 

The Olean conglomerate is the surface rock on the first 
ridge east of Caldwell creek, where it shows as a very peb- 
bly loosely cemented stratum and has weathered into a rocky 
gravely soil which has sustained a heavy growth of gigantic 
pines and chestnuts. Throughout the central portions of 
the township it appears to be sandy friable and thin bedded, 
forming no conspicuous outcrops, and is so obscured by 
surface deposits of a homogenous character, that its exact 
limits are not easily ascertained. It is evident, however, 
that no considerable thickness of carboniferous rocks over- 
tops the conglomerate in this region. Near the south-east 
comer it again appears as a massive pebbly conglomerate, 
forming bold cliffs faced with large cubical blocks, and here 
some of the higher knobs run up to the 'base of the Kinzua 
creek sandstone. But the areas covered by these higher 
measures are so small, that no coal need be looked for in 
the township. 

The svh-Olean in every part of South- West is a yellow- 
ish, medium-grained, iron-stained sandstone. Being thinly- 
bedded and checked by innumerable cleavage planes, it 
makes no bare escarpments, for the rock on weathering uni- 
versally covers its face with a sloping talus of small angu- 
lar blocks, which become so intermixed with the sandy shales 
above and below it, that nothing but a steep pitch remains, 
under the most favorable circumstances, to indicate its po- 
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sition. It is probably from 20' to 40' in thickness, and gen- 
erally furnishes abundant springs of good water at its base. 

The overlying shales are quite sandy, and produce a ge- 
nial soil, free from stone, easily tilled, and particularly well 
adapted to the cultivation of fruit. The underlying meas- 
ures are also a mass of sandy shale, but rather more argil- 
laceous and considerably charged with iron. 

On the road from Enterprise to Titusville, and lying in 
about the right position to represent a portion of the Third 
mountain sand or Pithole grit, a bed of irregularly bedded, 
flaggy, yellowish sandstone is exposed, one of the layers 
being quite massive and a foot or more in thickness. It is 
wonderfully fossiliferous, the under side of one layer being 
nothing more than a confused mass of shell casts. Fossils 
of the Spirifer family greatly outnumber all others in the 
thickest layer, but the variety of forms to be found here in 
a simple road cutting of not more than five feet, is some- 
thing remarkable. See list below. 

Spirifer Carter i,, and two or three other varieties. 

Orihis Michelini. 

Hemipronites crenistria. 

Aihyris lamellosa. 

Rhynchonella contracta, 

ProductuSy (same as Figs. 3 and 4, Ohio Report, Vol. 2, 
plate 10. ) 

Platyceras. 

Aviculopecten. 

Slraparollus. 

Orthoceras, 

Crinoids, 

Ctenecanthus triangularis. 

Layers of fossiliferous sand-plates of similar character 
outcrop near the Joy wells at Grand valley at 1425' A. T. 
The stratum seems also to be traceable as the ''Mountain 
sand" in the four wells of the Woodland Oil Company, 
(well records, pages 49 and 50,) located in the north-east 
corner of the township, where it is noted as lying in quite a 
regular plane, but varying in thickness from 15' to 123' — an 
illustration of the unsteadiness of deposits at this horizon, 

18 mi. 
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where the acquisition of a little more sand in one place than 
in another converts sandy shales into hard drilling, and 
causes them to be classed as sandstones by drillers. 

Xo mountain sand is mentioned in the records of the Col- 
orado wells in the south-east comer of the township (oee II, 
p. 88, &c.,) although quite a number of them drilled through 
it, neither was its outcrop seen, for it could only appear 
along some of the lower streams where the bed rocks are 
usually covered with drift, hence we cannot trace the fossil 
bearing horizon in that direction. 

Oils Wells. — Between two and three hundred oil wells 
have been drilled in South-West. The first were early tests 
attempted along Pine Creek, but they amounted to nothing 
and no important developments were made until the great 
oil excitement of 1866 when all the country was invaded by 
land speculators and petroleum company organizers, and 
this township, with those surrounding it, became the thea- 
ter of a great deal of active work. Many wells where put 
down daring that year, but the only promising field dis- 
covered was in the vicinity of Enterprise, where operations 
have been continued ever since, but on rather a limited 
scale, however, for the oil sand has been found to be so 
treacherous and uncertain in its yield and so restricted in 
its area, that only those who controlled the best of the ter- 
ritory and moved cautiously, succeeded in making the bus- 
iness of oil producing a profitable one. 

Not until the summer of 1870 was the noted Colorado dis- 
trict opened. This is located in the south-east corner of the 
township, east of the valley of Pine creek, and the posi- 
tion and direction of the narrow belt along which oil was 
obtained, is very closely designated on the geological map 
of the county by the road running north-easterly and ap- 
proximately parallel with Pine creek. As the oil producing 
rock was a continuation toward the south-west of the thick 
and remarkably prolific sandrock ranging through Triumph 
township, from Tidioute to Triumph, New London and Clapp 
farm, it proved to be very productive, and it is quite improb- 
able that anything like it remains to be discovered in this 
region. The south-westerly end of the belt seems to termi- 
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Date rather abruptly and although a prolongation of the 
line would intersec t good developments at Shamburg and on 
Oil creek, in Venango county, the connecting links, in the 
form of paying oil wells, are entirely wanting — the chain 
breaking a mile or more before reaching the county line. 

Near the center of the township, and on a line between 
the Enterprise and Grand Valley developments, some oil 
was obtained several years ago and the indications were con- 
sidered so flattering that eight wells have since been drilled 
in that immediate locality. A very fair sandstone rock is 
reported, and every well produces oil, but they are so small 
— soon settling down to two or three barrels 'per day — that 
the district attracts but little attention. The oil rocks be- 
long, evidently, to the same range as those of Enterprise 
and Grand Valley, and it is possible, therefore, that better 
deposits will yet be discovered when the price of oil ad- 
vances so that more thorough tests are warranted. 

Between this Enterprise- Grand Valley range and the Col- 
orado belt in the south-eastern part of the township, a great 
many wells have been drilled but with rather discouraging 
results. It would seem from what can be learned from the 
imperfect accounts given of them, that the stnicture and 
composition of the oil group there are quite variable and do 
not compare favorably with the productive belts on either 
side. But still there is room for further experiment in thip 
region, and a series of systematically conducted tests, like 
those made to develop the Colorado belt, may result in open- 
ing up some limited beds of productive sandrock. 



11. Deerfield township. Organized in 1820. 

and 

12. Triumph township. Organized in 1878. 

In topography, drainage, surface rocks and other general 
characteristics, these two townships are so much alike that 
they may very properly be described together. The old 
boundaries of Deerfield formerly included Triumph and it 
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is remarkable how nicely they outline a water shed contri- 
buting directly to the Allegheny river — only a very small 
portion in the extreme north-west corner being traversed and 
drained by the through-cut valley from Big Brokenstraw to 
Oil creek, which valley here attains its summit altitude, 
about 1460' A. T. 

The elevated plateau referred to in South-west township, 
continues on through Dperfield and Brokenstraw, and from 
it several rapid, deep-cut and short streams descend to the 
Allegheny. Tidioute creek, reaching further north and west 
than the other streams, and therefore having been subjected 
to more active erosion, makes quite a break through the 
table lands. The effects produced by the northern ice-sheet 
which was caught in the curve at Garland and impelled over 
the dividing ridge toward the Allegheny near Tidioute, is 
partially shown by the coloring on the geological map. The 
ice flowed over and cut through at every favorable point 
where streams headed in proximity to each other, and it had 
sufficient energy to scour down the country along its lines 
of greatest activity and remove nearly all the carboniferous 
rocks. As another result, it dumped immense drift beds 
into the Tidioute basin. 

The lowest point in Deerfield is the Allegheny river at 
Tidioute 1098' A. T. ; the highest may be found near the 
south-east corner of Pittsfield 1890' A. T. 

The lowest point in Triumph (and also the lowest in the 
county) is where the Allegheny river crosses the county 
line 1082'± A. T. Just west of Triumph the summit rises 
to 1750' A. T. and north-west of this, near the road from 
Tidioute to Grand Valley, the same altitude is reached. 
These are probably the highest points, but there are several 
others not more than ten or 20' lower. 

The Olean conglomerate on Triumph ridge carries some 
shale above it, and in several places black, bituminous beds, 
resulting from the incipient processes of coal making — but 
of no value — have been found. On the summits north-west 
from Triumph, also, the conglomerate is overtopped by 
shales, but in all other parts of Triumph township where 
the geological map is colored to designate carboniferous 
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rocks the basal member (Olean conglomerate) is all that re- 
mains. 

Deerfield township contains a gi'eater thickness of these 
measures but only in the northern part. Across the center 
where the most direct and active ice-flow from Big Broken- 
straw to the Allegheny occurred, hardly a trace of Olean 
conglomerate can be found. To the north-east of this the 
surface gradually rises — the Olean comes in as a massive 
coarse pebble conglomerate, forming bold cliffs along the 
streams — and, on the higher eminences, bearing shales and 
sandstones above it, which extend up to, and perhaps in 
some cases above, the horizon of the Kinzua creek sand- 
stone. Only slight indications of coal have been noticed 
here, and it is quite improbable that any valuable deposits 
will be found in the township. 

Some of the conglomerate outcrops approach nearer to 
the river than the map coloring implies. Where the sur- 
face is so trenched with streams as this is, and the conglom- 
erate only lies on points and narrow crooked hog-backs, it 
is impossible to properly represent every exposure — and es- 
pecially so where the streams are not laid down accurately 
on the map. 

The Sub-Olean and overlying shales give character to the 
greater part of the hill soils in Triumph township, and both 
rocks and soils are very similar to those of the adjoining 
township, South-West. 

Across the center of Deerfield the sub- Olean seems to be 
less massive and more argillaceous, and to assimilate more 
closely with the sandy shales enclosing it. This section is 
also covered with an unusal thickness of surface deposits 
and the hill slopes are smooth and unbroken — hence very 
few good exposures for a satisfactory examination of the 
rock can be seen. In the north-eastern part, some pebbles 
appear, and the rock here begins to assume somewhat of the 
more massive and conglomeritic structure which character- 
izes it further toward the north-east and east. 

Pithole Or it — Referring to the series of surface sections 
along the Allegheny river, and the numerous well records 
published elsewhere, we see that the Pithole grit (Third 
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Mountain sand) loses its individaality to a great degree as 
it is traced towards the north. Instead of a well-defined 
sandstone, holding a fixed place and lying between thick 
beds of ordinary shale, a mass of flaggy, in-egularly bedded 
sandstone and sandy shale comes in at this horizon, and it 
is so variable in the thickening and thinning of its sandy 
members, that no particular stratum can be traced in the* 
same plane for any great distance. 

The First Oil sand also seems not to be so well defined in 
the eastern parts of Deerfield and Triumph as in the west. 
The Second oil sand^ at Triumph and along the river, is 
divided into two members, while two or three miles north- 
west of this range its place can scarcely be recognized by 
drillers, so homogeneous have all the rocks become between 
the First and Third sands. 

The Third Oil sand^ 120' thick at Triumph, is only about 
30' at Tidioute, and three miles or less either north or east 
of the latter place, if present at all, it is so thin and poorly 
developed that it hardly deserves to be called a sand. 

Oil wells, — No township in the county has been more 
thoroughly drilled over for oil than Triumph. Long before 
the Drake well was struck, raftsmen upon the Allegheny 
had been accustomed to see globules of oil rise upon the 
water at Tidioute, as they poled their rafts around the 
bends and islands, hence, as soon as the possibility of get- 
ting large quantities of petroleum by drilling for it was 
demonstrated, this locality became a central point for ex- 
periment. The islands and river banks were quickly occu- 
pied by the quaint old-fashioned derrick and spring-pole, 
and as the oil rock here approaches to within a hundred 
feet of river level, several wells were ''kicked down" be- 
fore the steam engine was called into use. Only those of 
them, however, were successful which were located upon 
the islands or close along the river banks on the bend in 
front of the town. As the river and the mouths of incom- 
ing streams either north or south of this point were tested, 
the operator met with disaster. Hence developments soon 
received a check, and the principal production obtained 
was confined to Tidioute island and the Economite wells 
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on the soath bank of the Allegheny, in Limestone town- 
ship. 

But in 1866-7 a new life was infused into the place, by 
the discovery of the Dennis run oil deposit. This proved 
to be very prolific, and probably no place of equal extent 
in the oil regions has been so thoroughly perforated with 
holes as the narrow belt extending west by south from 
Tidioute island to and beyond Triumph. As many as four 
or five wells were sunk upon an acre in some localities. 
The hill-top at Triumph was literally covered with a forest 
of derricks. 

At this time the present method of dry casing had not 
been introduced. The holes were full of water while being 
drilled, and its pressure was sufficient to hold back the oil 
and gas so that the exact points at which they were encoun- 
tered could not be ascertained with precision. After the 
drill had been sunk to what was considered a proper depth 
in the oil sand, the well was cased with 100' or 200' of 3i 
inch casing, to shut out the water which is generally con- 
fined to the upper rocks. Then upon inserting the tubing 
and starting the pump, gas and oil made their appearance 
as the water gradually exhausted. 

It will be seen that by this plan of manipulation the up- 
per or cased part of the bore-hole was only SJ inches in di- 
ameter, while the lower part remained the full size of the 
drill, (5i inches,) consequently, cleaning out a well or drill- 
ing it deeper after the casing had been put in was rather 
unsatisfactory work, for only small tools of light weight, 
cutting a 3J inch hole could be employed. It therefore be- 
came a matter of considerable importance to finish a well to 
the proper depth before casing it. At Triumph it happened 
that the " Stray'' and " Third sand" as named on Oil creek, 
(and which generally lie from 20' to 30' apart,) came very 
close together, being separated only by a thin shaly streak 
containing some salt water. The representative of the 
"Stray" was unusually thick and well charged with oil, 
but some of the wells drilling too deep and passing through 
it into the shaly seam, or " mud vein " as it was then called, 
were damaged by salt water. This led others to carefully 
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Stop the drill before the " mud vein " was reached, and hence 
the actual thickness of the whole sandrock was not ascer- 
tained at this time. 

The district was rapidly drilled over, and the wells being 
close together, soon began to decline in production. As the 
excitement abated, the mushroom oil towns of Triumph, 
Babylon, &c., went into decay. 

In 1869 some well owner concluded to clean out his well 
and drill below the sand to make a pocket. To his surprise 
he found that about 60' of sandrock remained to be perfor- 
ated, and that it contained a new supply of oil. This started 
up developments anew. The whole field was worked over 
again as far as this state of things existed. In some places 
over 120' of sandrock was reported, and the wells taking a 
new lease of life poured out abundance of oil. 

Probably there are now about 26 wells producing in that 
vicinity, but the output is small and they are only kei)t 
alive by careful management, by shutting off all water from 
abandoned holes, and a persistent use of gas pumps. 

Two very deep wells have recently been sunk in Triumph 
township for the purpose of ascertaining whether the oil 
producing rocks of south-eastern Warren and the Bradford 
sand extend south- westwardly beneath the Venango group. 
Both wells were on proven oil territory, and had produced 
oil for years from the Venango sands. One is located on 
the Henderson or Clapp farm, about 3 miles west of the 
Allegheny river and the same distance north of the county 
line; the other, on the Fagundus farm, 20 rods from the 
county line and about a mile and a quarter west of the river. 
The Clapp well drilled to a point about2550' below the Olean 
con«^lomerate, the Fagundus 150' deeper. No well-defined 
sandrocks were found in either below the Venango group. 
The records of these wells will now be given. 

Clayp Well, No. 4S. March, 1882, 

Located on the Henderson farm, Triumph township, about 
a mile and a half W. S. W. of Triumph hill, and 3i miles 
N. 33"^ W. from the deep well at Fagundus. This well was 
drilled through the Third Oil sand Nov. 25, 1872 and proved 
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a good producer, although not as large as some others on 
the farm. No record was kept except that the third sand 
was struck at 644' and the drill stopped at 690'. * After hav- 
ing produced a large quantity of oil it became unprofitable 
to pump it longer, and in the spring of 1882 the machinery 
at the well was put in condition to drill deeper in search of 
the Warren and Bradford oil sands. 

The owner, Mr. E. E. Clapp, who has always manifested 
his appreciation of the Survey by giving it all the assistance 
in his power—and to whom its museum is indebted for a 
number of valuable specimens of fossils and Indian imple- 
ments — made very complete arrangements when the last 
drilling was commenced to preserve a portion of the sand- 
pumpings every time the tools were drawn. Mr. W. Gt. 
Sampson, superintendent of the farm also entered enthu- 
siastically into the work and gave his personal attention to 
securing the specimens and measuring the well. The sand- 
pumpings were washed and dried and put into paper bags, 
plainly marked with numbers and depths. Prom these bags 
I have filled a series of 356 bottles, (and there is material 
enough for several sets more) each bottle being about one 
inch square and representing an interval of five feet in the 
well. When they are' placed side by side upon a shelf pre- 
pared for them, they cover about 28' in length and show a 
complete geological section, in stone, of all the measures 
drilled through. 

In this spot the drill seems to have sunk into a very homo- 
geneous mass of Chemung shales, varying so little in quality 
that it is not easy to describe the slight changes shown by 
the specimens at different depths. A slight increase of sand 
at about the i^roper horizon, is all that can be seen to indi- 
cate the Warren group, but no trace of the Bradford oil 
sand appears. Neither salt water, gas nor oil was found 
and at a depth of 2464', where the end of the drilling cable 
was reached, the work stopped. 

*Tbe detailflof this part of the reoord may be supplied very approximately 
from the Foresman well, given below. The two wells are not far apart, and 
the general features of structure, no doubt, are the same in both. 
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Well mouth above ooeaa Id feet, 

Not desoribed, (iee ForeBinan well,) 6M to ( 

Tlilrtloileand (prodnotive,) 41 to ( 

Cominenceiii«!iI.ofBpeoiii)eii«, (ad drilling,) , . . I 

JTo. aftpte. at 



arludot 
Ito S, 



114 
115, 
llft-118, 
110—184. 
135—140, 
Ml— 142, 
143— 1S2, 
158—168, 
164—170, 
171—172, 
178—177, 
178—182, 
183—180, 
190— 1B7, 
198—216, 
216—217 
218, 
219—231 



278-276, 
277—284, 
285—266, 



la^lOBlve. Sftud and rubbish from old bole, ... 16 to 

Slate, dark, IM to 

SlHta, aandy, with reddish ol*7, 40 to 

Slate, a lltUe sandy, 78 to 

Slaie, sandy, with fbaaUa, 15 to 

Hlate, a little sandy, » to 

Hand shells, slaty, 7 to 

Sand shells, One-g^ned, brownish gray, ■ • ■ ( ^^ 

Suidy elate ... J 6 to 

Sand shells, nne grained, browniah.gray. . . .( 8 to 
Hlaiy, Willi t bin layersof sandy Blate nosr bottom, IS5 to 
8andHliells.darkB™y and light gKiy, lino, . . 6 to 

Slate, purplish, Miiraceoua,wtthg™y«mdBhells, 13 

Slato, indro Bandy * 

Sandy slate, with gray sand shells, fbaslls, ... 4 

Sandy alato, with gny sand shells, flaky, ... 14 

Sandstone, gray, some slate, l- fi 

Blato, 86 

Bandy slate, mtcooeous, 80 

Siui<l!<l<>iio, priiv, very tine, flaky, hard drilling, r 5 

Sluto und liiint suid sliells, . < 5 

Sandstone and sandy slate, hard, flaky, mloa, . ' 12 

Slate, J . 88 

Slate, with Infrequent eand ahella, 80 

Slate, very HtUti line nrl'. 1" 

Slaty aaudatone and alaU, flaky, mloa, 60 

Slate, 85 

Slate, some thin eand shells, BS 

Slate, 10 

Hlate, some aandy 2G 

Slate, 28 

Slate, some sandy, 85 

Staty sandstone, gray and brown, flaky 40 



1102= 

1166= 
1180= 

1185= 



1255= 
]S60= 
1272= 
1885= 
1385= 
1895= 
1445= 
1601^ 



Slat" mui sliclla. (very hard drilling,) 10 

Sandstone, dark-gray, quite Mable, 8 

Slate, 67 

Slate, a little sandy 30 

State and sandy state, 20 

SUte, 66 to 

Slate, a little sandy 

Slate 10 to 

Slate, a little sandy in streaks, 70 

Slate, more aandy, qulto shelly 20 



1595=- 

1630=:- 

1«70=- 
1760=- 
1770=- 
1778=- 
1840=- 
1870=- 
1890=- 
1955=- 



1975=- 
2045=- 
2065=- 

Slttte 40 to 2105= - 

Slate, a little sandy, 10 to 2115= - 
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287—307, Slate, 105 to 2220== —640 

808--815, Slate, a little sandy, 40 to 2260=: —680 

816—326, Slate 55 to 2315= —735 

327—828, Slate, a little sandy, 10 to 2325= —745 

329—334, Slate, 30 to 2355= —775 

335—337, Slate, a little sandy, 15 to 2870= —790 

338—356, SUte. to bottom, 94 to 2464= —884 

Foresman Well. 



Drilling September 8, 1877. 

On the Pleroe and Neyhart traot. Triumph township, Warren county, be- 
tween Triumph and New London. Authority, one of the drillenC 

Well mouth above ooean in feet, (barometer,) 1740 

Conductor, ^ 10 to 10=1730 

8S. yellow and coarse (Olean) 50 to 60=1680 

Slate, soft, 40 to 100=1640 

^- grey, (Sub^iean) 40 to 140=1600 

Slate, shelly, 150 to 290=1450 

SS. *< Mountain Sand,*' . 25 to 315=1425 

SUte, (cased at 325') 20 to 335=1405 

SS. fine, hard, 10 to 345=1395 

Slate, 140 to 485=1255 

Med rock, 3 to 488=1252 

Slate 27 to 515=1225 

SS. shaly, •< 1st sand,*' 20 to 535=1206 

Slate, (upper lO' shelly,) 75 to 610=1130 

SS. «2nd8and,*' . . 25 to 635=1105 

Slate, 35 to 670=1070 

SS. « Stray," (depth at date,) 25 to 695=1045 

Other wells in this vicinity find below this ^ 

Slate, 90 to 785= 955 

SS. ♦♦ 3d sand," 52 to 837= 903 

Fagundus Well No. 37. 

Drilled to Third sand in 1872. Deepened in May and 
June, 1882. 

Located on the Fagundus farm, in Triumph township, 
about 20 rods north of Forest county line, and a mile and a 
quarter west of Allegheny river. Owned by the Fagundus 
Farm Oil Company, Grandin and Beatty principal stock- 
holders. A. dinger, Superintendent. 

Specimens of sand-pumpings from this well have been 
kept and arranged in a similar manner to those from Clapp 
well No. 45, and our thanks are in like measure due to the 
owners and superintendent for their kindness in going to 
the expense and trouble of procuring such a valuable ex- 
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hibit, to aid in a study of these deep measures that are so 
seldom reached by the drill. 

If a record of Watson's deep well at Titusville, (sunk to 
about 3750' below the Olean conglomerate) had been pre- 
served in the same way, we should have had a complete col- 
umn of sand-pumpings from the Corniferous limestone up 
to the Coal measures, and many interesting questions now 
debatable and obscure, might have been decided by it. In 
the interest of the oil operator as well as of the geologist, 
the importance of preserving sand-pum pings in all deep 
wells, cannot be to strongly insisted upon. 

So many wells were put down on the Fagundus farm, and 
the place of Third sand was so well known, that no record 
of the upper part of No. 37 was kept. Prom other wells it 
is ascertained that the top of Third sand should be about 
945' A. T. 

Mr. dinger states that the following sand rocks are found 
in all their wells : 

SurfiEuse sand, variable, (sub-Olean, ) 15' to 40' thiok. 

Mountain sand, variable, (Pltlioie ^t,) 15 to 40 « 

First sand, variable, shelly, 10 to 20 <* 

Seoond sand, (Second sand B,) 20i: " 

Stray sand, (Seoond sand A,) 18^ « 

Third sand, 25 to 45 «* 

Shells below Third sand, quite hard, 75 to 100 *< 

He thinks the following would be a fair approximation 
to the record of the upper part of No. 37 : 

Well mouth above ooean, in feet, 1690 

Son and shales, (baseof Olean 1680±,) 60 to 60=1630 

••Surface sand," (sub Olean,) 35 to 95=1595 

Shales, 175 to 270=1420 

"Mountain sand," (Pithole Grit,) 25 to 295=1395 

Slate and shale, 200 to 495=1195 

First sand, 17 to 512=1178 

Slate, 80 to 592=1098 

"Seoond sand," (Seoond sand B,) 20 to 612=1078 

Slate, 35 to 047=1043 

"Stray," (Seoond sand A,) 18 to 665=1025 

Slate, 80 to 745= 945 

Third sand, 40 to 785= 905 

SUte, 12 to 797= 893 

Hard sheU, 1 to 798= 892 

Slate, 15 to 813= 877 

Hard shell, 2 to 815= 875 
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SIftte, ihelty, 66 to 870= 820 

Cciinineiiceinentof8pMlmens,woonddrlUiaK, — 670=820 

1— 11, inoluaive, SlHta 66 to 925= 795 

13— 17, SUte,allghtlj-ahoaoUt«oolor, 80 to 056= 7S6 

IB— 27, Slate, BO to 1005= 686 

2S— Se, Slaie, a little aanAj, 46 to 1060= 640 

57— 78, Slate SlOlo 126ft= 430 

.79— SO, Slate, a little Mnd7 / 10tol27U= 420 

61, Sand shell nitli fosiilB, 6tol276= 41S 

82— 85, Slalo and aand ahellB, 9D to 1205= 896 

66- 06, Slate, 66 to 1850= 840 

97— 103,SandahellsandH>DdyaIate >Gtol885= 305 

101— 105, Slate and sbella, 10 to 1393= 296 

106—118, Slate, 40 to HS5= 255 

114— 117, Slate, a little aandy, t. . . . 20 to 1456= 235 

118—135, SlBtB BO to 1645= 145 

136 — 13B, Slate and sheila, 16 to 1660= ISO 

139. Sandstone, yeUow-grey, fine, flaky, 6 to 1666= 126 

140—142, Slats and ahella, 161a 1580= 110 

143— 14S, Slate, a little aandy, 80 to 1810= 80 

149— 152, Slate, 20 to 1630= 60 

163—167, Slale, a little aandy, 26 to 1055= -f 86 

168— ISS, Slate, 66 to 1710=— 20 

168— 172, Slate and ahellB, 30 to 1780= — 40 

178—174, Slate, jO to 1740= — SO 

175— 179, Sandstone and landy alate, flaky, 25 to 1765=— 76 

180— IM, Slate, allttlesandy 25 to 1790= — 100 



1S5— 193, Slate, 



ol835=- 



194— 196, Slate, a Itttia sandy IS to 1860= — 100 

197— 249, Slate, a little sandy In aome parts, SS5 to 2116= — 426 

260-282, Slats, a Itttte sandy, 85 to 2180= - 400 

263-277. Slate, 76 to 22.'«= - 666 

278-280, Slate, a little sandy 16 to 2270= — 680 

281-295, Slate, . . 76 to 2W5= - 655 

206—299, Slate, a Ifttle sandy, 20 to 28A!>z — 676 

100—866, Slate 135 to 2700= —1010 

The following additional records were copied from the 
company's books: 

Fagundus Well No. IB. 
Well month above ooetn, la (irat, 1706 

' 800tn]»0=l403 

Uonotain sand, sv 20 1" 820=1886 

' 464to774=031 

Third sand 51 lo 80S= 900 

FafTundns Well No. S£. 

Well month abore ocean, la tan, 1710 

T 390 to 2BU— 1420 
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Mountain sand, say 20 to 810=1400 

r . 468to768=9ia 

Third sand, 41 to 809= 901 

Fagundus Well No. 23. 

Well mouth above ocean, in feet, 1710 

? 290 to 290=1420 

Mountain sand, aay 20 to 810=1400 

? 456 to 766= 946 

Third sand, 89 to 804= 906 

Fagundus Well No. 30. 

Well mouth above ooean, in feet, 1712 

? 200 to 290=1422 

Mountain sand, say . . ^ 20 to 810=1402 

? 468 to 768= 944 

Third sand, 41 to 809= 903 

Fagundus Well No. 31. 

Well mouth above ooean, in feet, 1709 

r 280 to 280=1429 

Mountain sand, 20 to 300=1409 

? 467 to 767= 942 

Third sand, 84 to 801= 906 

• 

Fagundus Well No. 3^. 

Well mouth above ooean, feet, 1703 

? 280 to 280=1428 

Mountain sand, say 20 to 300=1408 

? 469 to 759= 944 

Third sand, 37 to 796= 907 



Allegheny River Sections. 

The following sections were measured along the cliflfs of 
the Allegheny river, from Tidioute up to Kinzua : 

I. Dennis Bun ; west end of Tidioute. 
II. Potter Run; east end of Tidioute. 

III. Perry Magee Run ; west bank of river. 

IV. SirutJc of Cdbham; east bank of river. 

V. CohJiam Post-office; east side, lainning section. 
VI. Cohham Station; west bank of river. 
VII. North of Cohham ; west bank of river. 
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VIII. SotUh of Thompson's; west bank of river. 
IX. Pennsylvania Ho^ise ; west bank of river. 
X. Township line; west bank of river. 
XL Dunn's Bun; west bank of river. 
XII. Sulphur Springs ; west side, running section. 

XIII. Irvineton ; junction Brokenstraw with river. 

XIV. Jackson Station ; north bank of river. 
XV. SilVs Run; south bank of river. 

XVI. Reese's Eddy ; north bank of river. 
XVII. Tanner's Hill ; junction Conewango with river. 
XVIII. Warren; compound section. 
X\X. HertzelVs Ferry ; north bank of river. 
XX. Dixon farm ; north bank of river. 
XXI. Oreat Bend ; south bank' of river. 
XXII. Tattle's Cliff ; east bank of river. 
XXIII. Kinzua; junction of Kinzua creek and river. 

Allegheny river section^ 1. 

I. Dennis Run^ in Triumph township ; outcrops along 
the highway, descending the hill from Triumph to Tidioute. 

Top of large rook at Triumph, A. T., 1720' 

1. Olean Comolombratb ; sandBtone and pebbles, 40 to 1680 

2. Concealed, 70 to 1610 

8. 8ub-Olban ; yellow sandstone, seen, 5 to 1605 

4. Concealed, 105 to 1500 

5. Thin bedded sandstone and shale, 25 to 1475 

6. SandBtone. qoite massive, 5 to 1470 

7. Sandy shale, 10 to 1460 

8. Sandstone, 2' ; shale, 8'— alternating bands, 75 to 1385 

0. Sandy shale, 20 to 1865 

10. Shale and thin, Iklse-bedded sandstones, 55 to 1810 

11. Brown shale, with a few sandy layers, 80 to 1280 

12. Massive sandstone layer, 1 to 1279 

18. Brownish shale, fissile, 9 to 1270 

14. Sandstone, false-bedded, shale partings, most sandy at top, . . 35 to 1235 

15. Brown shale, fissile, 80 to 1205 

16. Thin-bedded sandstone, 5 to 1200' 

17. Brown shale, fissile, 20 to 1180 

18. Concealed, 40 to 1140 

19. Sandstone, gray, quite massive (2d oil sand B,) 20 to 1120 

20. Shales—partly concealed— to river level, 22 to 1098 

No. 3 is a small exposure of a portion of the sub Olean, 
here a medium grained, yellow, iron-stained rock of the 
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characteristic Shenango sandstone type. It is evidently 25' 
or 30' thick, extending upward into the concealed interval 
above the exposure. 

At the base of No. 8 (1385' A. T.) is seen one of those 
Spirifer bands so frequently found in these measures. The 
bands almost always occur at the bottom of a sandy layer 
reposing upon shale. ' They vary in thickness from two or 
three inches to a foot, and, where not exposed to the weather, 
frequently contain considerable lime. This band is about 
four inches thick in a matrix of fine-grained, micaceous 
sandstone weathering brown. A few quartz pebbles are in- 
termixed with the shell-casts. 

Another and thicker Spirifer bed may be seen in the hill 
north of this on the Tidioute and Grand valley road, at an 
elevation of 1280' A. T. 

These fossil bands cannot be relied, upon as persistent 
horizons except over very limited areas, for within short 
distances they are known to vary in position, one band fad- 
ing out and another coming in at a different level. They 
are evidently only local accumulations of sea-drift. That 
is, the animals have not lived and died where they are now 
found, but they have been torn from their beds by changing 
currents and swept together by millions to form these reefs 
of shells. The same currents that destroyed their homes 
carried also great burdens of sand, and hence we find that 
when the shells were droi)ped, (generally upon shaly floors 
teeming with algae, whose impressions still remain,) the sand 
covered them, and a new formation commenced. The shells 
are of all sizes, packed one within another and intermixed 
in such confusion, that in a day's hunt it is almost impos- 
sible to find a specimen with both valves perfect. In one 
band the Spirifer may be the principal fossil, in another 
the Rhynchonella or the Productus, and again, all three of 
these may be interbedded in a mass, while occasionally a 
large Orthoceras filled with small shells, and an Aviculo- 
pecten, a Straparollus, or some other fossil of this period 
will be found in association. 

The contrast between such fossil beds and those in which 
the moUusks have been entombed undisturbed, in their natu- 
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ral habitats, where they lie in colonies at reasonable distance 
from each other, in natural positions and with both valves 
perfect, cannot fail to attract the attention of the most care- 
less observer. 

No. 19 is the upper member (B) of the Second Oil sand^ 
which is here separated from the lower member (A) by from 
25' to 35' of brownish shale, as may be seen by reference to 
the well records in this vicinity, on Dennis run. 

The horizons of the Pithole grit or Third Mountain sand 
and of the First Oil sand are not sharply marked in this sec- 
tion being only beds of flaggy sandstone interstratified with 
shale. These rocks are here losing their individuality, and 
a little further north-east become wholly unrecognizable. 

Comj)aring the records of Foresman well (a short distance 
east of Triumph,) and the Dennis Run and Economy wells, 
the reader will perceive how variable all the sandrocks be- 
low the sub-Olean are in this locality. While the records 
agree in general features, they differ materially in details. 

The fact is, the whole fonnation here is a mass of sand- 
stone and sandy shale, interbedded in such a manner that 
no two exposures or drill-holes will give results exactly 
alike. 

The record of well "N," (No. 989, II, page 178,) on the 
Economy tract, (the deepest well in this vicinity of which 
a record has been obtained,) shows 652' of soft drilling, 8' 
of hard sandstone, and 127' of soft drilling down to a depth 
of 787' below the Third Oil sand. 

Allegheny river section^ IL 

II. Potter Run^ in Deerfield township ; at the east end 
of Tidioute, near the 13th mile post of the Buffalo, Pitts- 
burgli and Western Railroad. 

Top of Second Oi7 /Sand B, A. T., IIBC 

1. Sandstone, g^ray, medium grain, massive from 15' to 20' thiok, . . 20 to 1140 

2. Shale, brown, fissile, 15 to 1125 

8. Concealed in part, shales and sandstones, 17 to 1108 

4. Sandstone layer, oohre oolor and brown, 1 to 1107 

6. Sandstone, Second Oil Sand A^ visible down to water level in 

river, 5 to 1102 

No. 5 is rather a variable greyish sandstone in courses 
19 IIIL 
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from six inches to two feet thick. In some places it is wave 
marked in an extraordinary manner, in ridges like inter- 
rupted plow furrows. The depressions are often a foot wide 
and four inches deep. A few flat pebbles are seen in some 
layers. 

Allegheny river section^ HI. 

III. Perry Magee Run^ in Deerfield township ; rocks 
seen on the west bank of Allegheny river, just north of 
Perry Magee run. 

Top of exposed sandstone, A. T., IISS* 

1. Second Oil Sand B, massive, mostly gray, but with some thin 

layers of red and green, 30 to 1155 

2. Brownish shale, 10 to 1145 

8. Concealed to river, 40 to 1106 

Allegheny river section, IV. 

IV. Sotdh of Cobham, in Limestone township ; rocks 
seen on the east bank of the Allegheny, about *one mile be- 
low Cobham post-office. 

Top of exposure, A. T., 1820' 

1. Layers of thin-bedded sandstone and shale, 35 to 1285 

2. Concealed, 25tol260 

8. Sandstone, quite massive, streaks of flat pebbles, 10 to 1250 

4. Concealed, 60 to 1190 

6. Second Oil Sand B,S^^* .?[ 1 18 to 1172 

f Axassive, ......••••••••• ^*' ' 

6. Concealed. 35 to 11S7 

7. Second Oil Sand A, yellow, Irregularly bedded in layers 8 inches 

to 3' thick, matted impressions of plants and fticoids, very sim- 
ilar in appearance to Tanner's HUl quarry, 15 to 1122 

8. Shale, clayey, 2 to 1120 

9. Concealed to river, 1^ ^ 1110 

Allegheny river section, V, 

V. Cobham Post-Office, in Watson township ; outcrops 
seen along a descent of two miles from the summit near P. 
Mickelson's to Cobham Post-Office. 

Summit— approximate base of Olean Conglomerate, A. T., . . 1785' 

1. Concealed, 60 to 1785 

2. Yellow and blue sandstone, found in water weU, (sub-Olean,) 

ggy^ 85 to 1700 

8. Concealed, 100 to 1000 
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• 



4. Shales, plainly seen, 50 to 1550 

6. Concealed, 15 to 1536 

6. Sandstone layers, separated by shale, 30 to 1505 

7. Sandy shale, 70 to 1436 

8. Sandstone in layers, , 15 to 1420 

9. Sandy shale, 70 to 1860 

10. Thin sandstones and shale, 25 to 1326 

11. Concealed, 120 to 1206 

12. Second Oil sand B, seen 5 to 1200 

13. Concealed to post-office, 60 to 1140 

14. Concealed to river, « 25 to 1115 

Allegheny river section^ VL 

VI. CobJiavi Station^ in Deerfield township ; rocks seen 
on the west bank of the Allegheny, near the 9th mile post 
of the B. P. & W. RR. 

Top of ezx>o8are, A. T., , 1220* 

1. Massive sandstone seen in several places, 1 to 1219 

2. Brown shale, fissile, 6 to 1214 

^. Second Oil sand B, 4 Layers of flat pebbles, .4', ^9 to 1196 

) Quite massive SS., gray, 15' ( 
4. Concealed, 40 to 1156 

6. Second Oil sand A, S Sandstone and shale, ... 10' . ... is to 1137 

\ Massive SS. layers, 1 to 3,' 8' \ 

6. Shale, blue and brown, fissile, 4 to 1138 

7. Concealed to river, 18 to 1116 

Nos. 1, 2 and 3 of the above section were seen along the 
road about half a mile north of the station and not directly 
over Second sand A. 

Allegheny river section^ VIL 

YII. North of Cohham^ in Deerfield township ; rocks seen 
on the west bank of the Allegheny^ near the 8th mile post 
of the B. P. & W. RR. 

Top of exposure, A. T., 1210' 

1. Second Oil sand B, massive ; probably lower part, 10 to 1200 

2. Concealed, 45 to 1156 

3. Second Oil sand A, massive, 8 to 1147 

4. Shale, 9 to 1138 

6. Concealed to river, 18 to 1120 

Allegheny river section^ VIII. 

yill. SoiU7i of Thompson's Station^ in Deerfield town- 
ship ; rocks seen on the west bank of the Allegheny half a 
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mile south of Thompson's Station and near the 7th mile 
post of the B. P. & W. RR. 

Top of terrace, A. T., HlC 

1. Concealed, but evidently sandy shale, 60 to 1360 

2. Thin sandstones, weathering in plates 1" to 1^" thick, 60 to 1810 

8. Concealed, 80 to 1280 

4. Second Oil sand B, massive, pebbly, manganese spots, 20 to 1210 

6. Shale, blue and brown, fissile— to highway, 80 to 1180 

6. Ditto, 16 to 1165 

7. Second Oil sand A, massive, mottled grey, 8 to 1167 

8. Shalo, blue and brown, fissile— to railway, 16 to 1142 

9. Concealed to river, 17 to 1126 



Allegheny river section^ IX. 

IX. Pennsylvania house^ in Deerfield township ; rocks 
seen in descending the river hill on the west bank of the 
Allegheny, a little south of the Pennsylvania house and 
near the 5th mile post of the B. P. & W. RR. 



1. OlEAN CONaLOMBRATE, * 



2' ^ 
5 ' 

2 ' 
10 ' 



Summit and top of a rock dty, A. T., 

Conglomerate, . . 
Massive sandstone, 
Conglomerate, . . 
Massive sandstone, 
Conglomerate, . . 
Sandstone in layers, 
Massive sandstone, 

2. Concealed to nose of hill, base of Olean ? 

8. Concealed, 

4. Sub-Olean sandstone partially exposed on ** hog back," and 

terminating in another nose and steep pitch, , 

6. Concealed, 

6. Flaggy sandstones, seen, 

7. Concealed, 

8. Layers of yellow sandstone, seen, 

9. Concealed, 

10. Flaggy sandstone, seen, , 

11. Concealed, , 

12. Flaggs 1" to 2" thick seen at intervals 

13. Concealed, 

14. Sandstone, quite massive, some pebbles about, 

16. Concealed to RR. level, 

16. Concealed to river, 



1790* 



27 to 1763 



11 to 1752 
87 to 1715 

35 to 1680 

75 to 1605 
6 to 1600 

120 to 1480 

6 to 1474 

49 to 1426 

3 to 1422 

32 to 1390 

87 to 1353 

103 to 1260 

30 to 1220 

76 to 1145 
15 to 1180 



No. 14 is not well exposed, but it probably shows the 
place of Second Oil sand B. 
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Allegheny river section^ X. 

X. Township line^ in Deerfield township ; rocks seen de- 
scending the river hill, west side of the Allegheny, near the 
north line of Deerfield township, going down from the sum- 
mit toward the south-east. 

Summit, smooth shaly soil, not a stone to be seen, covered with 
oait, chestnuts, and hiokory trees, A. T., ITTC 

1. Concealed to top of long hog-baok, 2 rods wide» 85 to 1685 

2. Concealed, verj' s^eep,(flat pebble blook at 1670',) 215 to 1470 

8. Thin bedded sandstones i" to 2" thiok, 20 to 1450 

4. Concealed, 75 to 1376 

6. Thin false bedded sandstones, fuooids, seen, 5 to 1370 

6. Concealed, indications of sandstone at 1800', '. ... 100 to 1270 

7. Sandstone, quite massive, seen. 4 to 1266 

8. Concealed, surface covered with plates of sandstone, to river, . 126 to 1140 

From the top of No. 7 (1270' A. T.) down to river level, 
the hillside is covered with a talus of thin-bedded sandstone. 
This then appears to be the top of Second Oil sand B, which, 
lying at the east end of Tidioute at 1160' A. T., has risen 
110' in a little less than 8 miles or at the rate of 15' per mile. 

Allegheny river section^ XL 

XI. Dunn^ s run^ in Brokenstraw township ; rocks seen 
descending the river hill on the west side of the Allegheny 
and south of Dunn's run. Starting from the same summit 
as the last section, but a little further north, and going to- 
ward the north-east. 

Summit, smooth shaly soil, A. T., 1775' 

1. Concealed, 270 to 1605 

2. Flaggy sandstones, seen, 8 to 1502 

8. Concealed, 52 to 1450 

4. Thin sandstones, seen, 5 to 1445 

5. Concealed, loose blocks SS. at 1380, plants, 100 to 1345 

6. Sandstone, massive, some flat pebbles, 15 to 1330 

7. Concealed to river, 185 to 1145 

Allegheny river section^ XII. 

XII. "-^ Sulphur Spring^'* in Brokenstraw township ; a run- 
ning section from the highway summit north-west of the 
Sulphur Spring on Ander's run to the Allegheny river, a 
distance of about three miles and a half. 
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Summit overlooking Big Brokenstraw valley to the north, oolti- 
vated and apparently composed of sandy shales, smooth, A. T. . 1775' 

1. Not well exposed, but evidently mostly sandy shale, 325 to 1450 

2. Massive sandstone, gray and yellowish, some flat pebbles, well 

escarped in several places. The spring issues from a crevice in 
the top of this rock, in the basin made by the stream before it 

Anally cuts down through it, 20 to 1430 

8. Concealed to river, ' 280 to 1150 

About half way from the spring to the river road, No. 2 
is exposed on the Brokenstraw ridge at an elevation of 
1445', and below it, at 1390', appears to be another outcrop 
— a yellow sandstone, containing vertical and horizontal 
f ucoids and some flat pebbles. 

Allegheny river section^ XIII. 

XIII. Irvineton. in Brokenstraw township ; exposure at 
Irvineton, where the railway cuts around the point at the 
junction of Big Brokenstraw with the Allegheny river. 

Top of narrow hog-back, A. T., 1450* 

1. Sandstone, rather flaggy, a few pebbles, 15 to 1436 

2. Concealed, 95 to 1340 

8. Sandstone; top conglomerate, bottom flaggy sandstone, . . . . 25 to 1315 

4. Concealed, 90 to 1225 

5. Blue slaty shale, with hrregular sandy layers, 30 to 1195 

6. Sandstone, bluish-gray, of concretionary structure, 8 to 1192 

7. Blue and violet slaty shale, with irregular sandy layers, 1" to 4'' 

thick ; numerous fossils; to RR., .... 19 to 1173 

8. Concealed to Brokenstraw creek, 15 to 1158 

The massive sandstones Nos. 1 and 3 outcrop, and form 
escarpments along a small run coming into the Brokenstraw 
about a mile above Irvineton. They have apparently not 
changed much in level or relative position in that distance. 

Allegheny river section^ XI V. 

XIV. JacksorHs Station, in Conewango township ; rocks 
seen in descending the river hill near Jackson's station, on 
the D. A. V. and P. RR., about 3 miles west of Warren. 

Summit, A. T., 1670' 

1. Concealed, 20 to 1650 

2. Yellowish SS., thin layers, Mse bedded, warped, 40 to 1610 

8. Concealed, 80 to 1530 

4. Sandstone, yellowish, some pebbles, about 20 to 1510 

6. Concealed, . 26 to 1484 

6. Sandstone, quite massive, some pebbles ; seen 4 to 1480 
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7. Concealed ; some sandy shale seen, 40 to 1440 

8. Spiri/er band in yellow sandstone, I to 1439^ 

9. Sandy shale 12^ to 1427 

10. Yellow sandstone ; place ? 5to 1422 

11. Concealed, some sandy shale and spirifers seen, 40 to 1382 

12. Conglomerate, massivd, current bedded, irony, 25 to 1357 

13. Blue shale, soft, 3 to 1354 

14. Flags, gray, 2" to 3" thick, shale partings, 20 to 1334 

16. Blue shale, 2 to 1332 

16. Purplish sandyshale, 3 to 1329 

17. Concealed to RR. level, 146 to 1184 

18. Concealed to river, 22 to 1162 

No. 12 is a remarkable conglomerate of white quartz 
pebbles, showing very curious current bedding from top to 
bottom. The bulk of the rock is composed of pebbles vary- 
ing in size from a mustard seed to a grain of wheat, appar- 
ently cemented together by the infiltration of water charged 
witli silica and iron. The large pebbles are lentiform and 
water worn, the smaller ones irregular in shape, and many 
can be seen which still preserve the original facets of crys- 
talization, as if they had been formed in the interstices of 
the mass after the other pebbles had been deposited. When 
the rock is broken, these small and almost perfect crystals 
glisten in the sunlight like diamonds. 

Allegheny river section^ XV. 

XV. Stirs Jiurij in Pleasant township ; rocks seen in de- 
scending the bluflf point at the intersection of Sill's Run 
with the Allegheny river. West side of Sill's run. (By 
F. A. RandaU.) 

Summit, A. T., 1856' 

1. SS., massive, coarse, gray, 20 to 1836 

2. CoNOLOMERATE, ovoidal pebbles, 30 to 1806 

3. Flags, thin-bedded, buff color, 65 to 1751 

4. CovQj^oii^iULTB, flat pebbles, 40 to 1711 

6. Concealed, 243 to 1468 

^6. Ferruginoos shale, 15 to 1458 

7. Concealed, 107 to 1346 

8. SS., fine grained, buff colored, 8 to 1338 

9. Shale, brown, 100 to 1238 

10. Flags, brown, 11 to 1227 

11. SS.. green, with layers of shale, 15 to 1212 

12. Shale, olive with red spots, •. 2 to 1210 

13. SS., flaggy and massive, irregular, grey, 15 to 1195 

14. Shale, red, 10 to 1185 

16. Flags, blue to river, 19 to 1166 



> 19 to 1421 
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Dingly well No. 6 is but a few rods from the foot of this 
section. Elevation of well mouth 1226', or 60' above river 
level at this point. The section may be continued down 
this well, as seen in Fig. 8, Plate 1. 

Allegheny river section, XVL 

XVI. Reese^ s Eddy, in Conewango township ; rocks seen 
in descending the hill at Reese's Eddy RR. cut, f of a mile 
west of P. & E. Ry. depot at Warren, (by F. A. Randall.) 

Elevation of hiU- op, A. T., 1644' 

1. Concealed, 72 to 1572 

2. Shales and flags, drab oolor, 15 to 1557 

3. SS. tine-grained, gray, 5 to 1552 

4. Shale, gray and drab, . .' 10 to 1542 

5. Flags, gray and brown, 50 to 1492 

6. Shales, sandy, brown, SO to 1462 

7. SS. tine-grained, blue, 2 to 1460 

8. Shale, brown, 20 to 1440 

f SS., massive, gray, 6 

I SS., irregularly bedded, gray, 8 

®* * SS., thin-bedded, gray, 5 

SS., massive, gray, 5 

10. Shale, light brown 80 to 1891 

11. CoNQLOMBRATB, ( whoat pebbles,) ^«A AoTwon, 2 to 1389 

Shale, 7 

SS., finegrained, gray, 1 

12. I SS., thin bedded, flaggy, 5 

SS., massive, flne-grained, 2 

Shale, 5 

' SS., brown, iron oonoretions, 5 

SS., tine-grained, blue, \\ 

^* ] SS., shaly, brown, 1^ 

SS., massive, yellowish, 6 

14. Concealed, 100 to 1256 

16. SS., green, with shaly layers, 15 to 1240 

16. Shale, olive, with red spots 2 to 1238 

17. SS., very irregularly bedded, massive and flaggy, 14 to 1224 

18. Shale, red, 10 «» 121* 

19. Shale, blue and brown, to KB. level, 8 to 1206 

20. Concealed to river level, 86 to 1170 

The Phillhart well (No. 1680) is about 20 rods west of this 
outcrop. Elevation of well mouth 1216' above ocean, or 46' 
above river level. We may, therefore, continue the section 
downward by adding the record of this well, as seen in Fig. 
7, Plate 1. 



20 to 1369 



14 to 1355 
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Allegheny river section^ XV IL 

XVII. Tannef s hill^ in Warren, Conewango township ; 
rocks seen in descending from the summit of Tanner s hill 
on the west side of Conewango creek, in the borough of 
Warren, (by F. A. Randall.)— See Fig. 1, Plate 1. 

Summit, A. T., 1700' 

1. Concealed, 12 to 1688 

2. Shales, dark, 10 to 1«78 

3. Concealed, 10 to 1668 

4. Shales, 10 to 1658 

6, SS., massive, fine, gray, 8 to 1650 

6. Flags, gray, 30 to 1620 

7. Concealed, 90 to 1580 

8. SS. shown by broken fragments, say, 19 to 1511 

9. Concealed 47 to 1464 

10. CoNOLOMBRATE, fine pebbles, ^aA Aortzon, 2 to 1462 

11. Shales, brown, 15 to 1447 

( SS., yeUowlsh iron stained, . . . 5 > 

12- ) SS., buff. 14 h"*^> • 19tol428 

13. Partly concealed, shales where seen, 120 to 1308 

14. SS., green, with layers of shale, 15 to 1293 

15. Shale, olive, spotted with red, 2 to 1291 

16. as. and flags, gray, 14 to 1277 

17. Shale, red, 10 to 1267 

18. Shale, blue with sandy layers seen in water wells put down 

along hill-side, to RR. level, 67 to 1200 

19. Concealed to river, 24 to 1176 

Allegheny river section^ XVIII. 

XVIII. Warren^ in Glade and Conewango townships; 
a section composed from various exposures, and reduced 
to location of Tanner's Hill, by Mr. H. M. Chance. 

At the mouth of Sill's Run, two and a half miles west by 
south of Warren, the interval between the base of the 
Olean Conglomerate and the red rock lying there near 
water level is 623'. * 

By adding this to the level of the same red rock at Tan- 
ner's Hill in Warren, we get the place of the Olean Con- 
glomerate at Warren, thus : 1277'-|-623'=1900'. 

The base of the sub-Olean Conglomerate is indicated 
by a well-marked terrace, on the Quaker Hill road about 

* Mr. Randairs section, taken near the same plaoe, makes the interval 611'. 
See seotion attached to Dingley weU No. 6. 
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one mile and a half east of Warren, at an elevation of 1870' 
A. T. Going north-east this terrace rises between 12 and 
15 feet to the mile. Carrying it back to Warren on this 
dip, we get 1870' — 2o'=1846' as the place for the base of 
the sub-Olean at Warren. Therefore 1900'— 1845'=56' as 
the interval between the bases of the two rocks. 

This agrees with the section at Great Bend, where we 
have 

OLean Conglomerate, 77' 

Soft measures, 25' ) g^, 

Sub-Olean, (maasdve SS.,) SO' > 

Going down towards Warren from the east, the following 
section is observed : 

Top of SUB-OlEAN CONOIiOMBRATB, A. T., 1900' 

Sandstone, massive, ground oovered by coarse sandstone, . . 80 to 1870 
Carrying this down to Warren, and allowing 25' for dip, as ex- 
plained above, tliis elevation should there be 1870'— 25' =A. 
T., 1846 ♦ 

1. Shales, with some sandy beds and spirifer bands, 23 to 1822 

2. SS., bard, line-grained, (in water well,) 6 to 1817 

8. Concealed, 11 to 1806 

4. SS., thin-bedded, fine-grained, greenish-gray, 8 to 1798 

5. Concealed, (soft measures,) 3 to 1795 

6. Spirifer band, 2J' to 8', 3 to 1792 

7. Concealed, (soft measures,) 8 to 1789 

8. SS. or sandy slate, thin-bedded, fine, micaceous, 9 to 1780 

9. Concealed ; but evidently soft shales or slate, 29 to 1751 

10. Sandy shales, 10 to 1741 

11. SS., tliin-bedded, fine-grained, greenish-gray, 6 to 1735 

12. Concealed, (soft measures,) 20 to 1716 

18. Slaty sandstone or sandy slate, thin-bedded, fine-grained, . . 6 to 1710 

14. Concealed, (soft measures,) 10 to 1700 

16. Slaty sandstone and shale, thin-bedded, 6 to 1695 

16. Concealed, (soft measures,) 14 to 1681 

17. Shales, brownish-gp-ay, 2 to 1679 

18. Concealed, (soft measures,) 19 to 1660 

19. Shaly and slaty sandstones, with reddish-gray shales, . . . . 11 to 1649 f 

* This is the surface section attached to Smith Bros, well. No. 2, Fig. 6, 
Plate I; the allowance required for dip being about the same to this well as 
to Warren. 

t Between the base of this section (1649* A. T.) and the top of Tanner's Hill 
section, (1492' A. T.,) there is an interval of 157', in which comes the massive 
sandstone of the Asylum quarry, opened about a mile north-west of Tanner's 
Hill. The top of the quarry exposure is 1605' A. T. Redncin^ this to its 
place at Warren, we have 1605'— 20'=1 585' for the top of this section at the 
latter place. Hence 1649'— 1585'=64' for the unexposed interval, which prob- 
ably very closely approximates the truth. 
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^' ' 64 to 1585' 

21. Olive shales, very soft, 20 to 1566 

Conglomerate, red matrix, pebbles large as peas, .... 2 ' 
SS., tine-grained, with shaly partings, 8 ' 

22. SS., tine-grained, beds 6" to 1' thick, 5J' ^ 19 to 1546 

SS., excellent building stone, 2 ' 

SS., tine-grained, beds 6" to r thick, 6^ 

23 ^ 54 to 1492* 

24. SS., thin-bedded, fine-grained, 10 to 1482 

25. Concealed, (rather sandy but shaly,) 28 to 1459 

26. Pea Conglomerate, (tish bed,) about 1 to 1458 

27. Concealed, (soft measures,) H to 1447 

SS. overlying quarry rock, 7»(y) ^ 

28. SS. quarried, good stone, 9/ J 19 to 1428 

SS., softer and gfrayer than above, 3' ^ 

29. ? (soft shales, ?) 56 to 1372 

80. SS., thin-bedded, fine-grained, 18 to 1354 

31. ? (soft measures,) 14 to 1340 

32. Shales, olive color at base, 16 to 1324 

38. Shaly sandstone and shale, 6 to 1318 

34. ? (shales, with shaly sandstone,) . 27 to 1291 

35. Shales, olive color, .' 3 to 1288 

36. Shaly sandstones, thin-bedded, fine-grained, olive-gray, with 

hard bands and beds of shale, llto 1277 

37. Bed shale, 9 to 1268 

88. ? soft measures, with some shaly sandstone and chocolate- 
colored sandy shale, 68 to 1200 

39. RR. level, P. A E. depot, Warren, 1200 

40. Concealed to low-water level in river, 24 to 1176 

Oeneralizationfrom the above data. 

Sandstone, massive (in terrace) *' say," SO' 

Shales, fine-fine.grained, thin-bedded shaly and slaty sandstone with no 

mansive or coarse-grained or light-colored sandstone, 280' 

Sandstone, massive, (with fish bed,) 19' 

Shales, with shaly SS. and conglomerate ftsh bed, 99' 

Sandstone, massive, 19' 

Measures containing massive and light-colored SS., 187' 

Shales, shaly sandstone and red rocks, having a Chemung character, . 228' 

Total generalized thickness, 675' 

* Since this section was made, I have attempted to trace the Asylum quarry 
rock from the quarry to Tanner's Hill. It is not exposed along the Cone- 
wango blufi; nor does it maintain its massiveneas at all points, but still its 
base is pretty clearly defined a short distance above the Tanner's Hill quarry. 
The interval between the two rocks does not exceed 70'. The dip in a little 
over a mile is about 45', instead of 20* as allowed above— a rate which corre- 
sponds very nearly with the Warren oil sand dip. With this correction the 
section will be brought more into agreement with Mr. Randall's.— [J. F. C] 
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Allegheny river section^ XIX. 

XIX. HertzelVs Ferry ^ in Glade township; 3 miles S. 
W. of Warren ; descending from the hill top to the Alle- 
gheny river, at Cobham well, (by F. A. Randall,) see Fig. 
3, Plate 1. 

Elevation of summit, A. T., 1883' 

1. SS. coarse, yellowish, 80 to 1858 

2. SS. GoNQLOMBRATB, ovotda2pe&&Zea, 80 to 1823 

8. Concealed, 65 to 1768 

4. SS. conglomerate, coarse at top, fine at bottom, 40 to 1728 

6. Concealed, 269 to 1459 

6. SS. coarse, buff color, top well-defined, (seen,) 5 to 1454 

7. Concealed, 62 to 1402 

SS., buff color, 1 

Flags 4 

SS., with pebbles, 1 

Shaly, thin-bedded sandstones, 4 



8. 



SS., coarse, friable, iron-stained, 2 



Flags, 2> 29 to 1788 

SS., friable, bnflT color, 2 

Flags and shale, 1 

SS., massive, fine, buff color, 6 

Flags 4 

SS.. finegrained, buff color, 2) 

9. Concealed to well mouth, 152 to 1221 

10. Concealed to river, 86 to 1186 

The above section is given in Mr. Randall's figures. He 
made the measurements with spirit level, and spent several 
days in carefully tracing and connecting the several expos- 
ures on the hill. I have visited the locality twice and find 
the section substantially correct. 

By barometer I should have placed the summit at 1900' 
A. T., the base of Glean conglomerate at 1820' A. T. and 
the top of the Sub-Olean at 1750' A. T., making an interval 
of 70' (instead of 55') between the two conglomerates. 

Beneath No. 6, lie 5' or more of thin flaggy sandstones ; 
and near the center of the interval represented by No. 7, 
there are layers of quite massive sandstone. In one place 
an exposure was seen about 15' thick. Probably the whole 
of No. 7 is composed of layers of flaggy sandstone irreg- 
ularly inter-bedded with shales. 
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Allegheny river section^ XX. 

XX. Dixon^ in Glade township ; rocks seen descending 
the river hill, (north side of river) on the Dixon farm about 
three quarters of a mile west of Great Bend. 

Broad Randstone-capped summit, A. T., 2000' 

1. Carboniferous measures, but divisions not well-defined, down 

to approximate base of Olean Conolomeratb, 120 to 1880 

2. Concealed, . 40 to 1840 

3. Sub-Olban oliff, massive flat pebble conglomerate, 30 to 1810 

4. Concealed to top of well-deflned bench, 80 to 1780 

6. Concealed, 100 to 1630 

6. Concealed, but evidently much sandy shale, 115 to 1515 

7. Sandstone, massive ; seen, 5 to 1510 

8. " thin-bedded, 10 to 1500 

9. " " " brown and irony, 20 to 1480 

10. Concealed, 80 to 1450 

11. Sandstones, thin-bedded ; seen, . . .- 4 to 1446 

12. Concealed 16 to 1480 

13. Red shale and greenish shaly sandstone ; place,? 8 to 1427 

14. Concealed to bench mark on bridge, 199 to 1228 

15. " to river level, . 29 to 1199 

Allegheny river section^ XXL 

XXI. Geer^ or Oreat Bend, in Kinzua township ; rocks 
seen in descending the steep river hill on the south curve of 
Great Bend, near Geer's ferry. A stream of water here 
rushes down an old "timber slide" and completely bares 
the rocks, which, in some places, are very steep. The sec- 
tion was carefully taken with spirit level by Messrs. Chance 
and Hale in 1877, and nothing more reliable could be de- 
sired. Mr. Chance has published this, in connection with 
the following Tuttle cliff and Kinzua sections, in report G*, 
page 147, and the illustration is given on Plate IX of that 
report : 

Base of Olean CoNaLOMERATE, A. T., 1813' 

1. Sandy shales, 25 to 1788 

2. SS., massive, coarse-grained, (Sub-Olean,) 80 to 1758 

3. Siiale, soft olive, with sandy layers 1" to 6" thick, 61 to 1707 

4. SS., dark, slaty, thin bedded, fine-grained, 5 to 1702 

5. Shale, sandy, underlaid by sandy slate, some thin sands, ... 89 to 1663 

6. SS., slaty, thin bedded, fine-grained, some shale, 6 to 1657 

7. Shale, with a few beds of slaty sandstone 6" to 1' thick, ... 41 to 1616 

8. S8., slaty, fine-grained, 8 to 1618 

9. Shale, bluish, sandy, and slaty, 17 to 1596 
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10. SS., hard, thin bedded, slaty, bluish-gray, 5 to 1591' 

11. Slates, sandy beds ]^ to J inch thick ; dark gray, 21 to 1570 

12. SS., grayish, slaty, false bedded and fine-grained, 13 to 1557 

13. Slate and shale, 4 to 1553 

14. SS., slaty, thin bedded, 5 to 1548 

15. Slate, sandy, with slaty shale, dark ; beds 3" to 18" thick, . . 12 to 1536 

16. Med and greenish sandy shale, 8 to 1533 

^ SS., massive, fine-grained, hard, grayish, 4< ^ 

17. ) SS., flaggy, fine-grained, grayish, 4' V 17 to 1516 

. ( SS., massive, loose -grained, tine, 9' ) 

18. Shales, soft olive, clayey near k)ottom, 43 to 1478 

19. Bed sandy shale, 2 to 1471 

20. Shale, olive and bine, sandy, 9 to 1462 

/ SS., hard, massive, grayish, iron stained, lO' ) 

21. ) SS., hard, flaggy, false bedded, 2' S 14 to 1448 

V SS., hard, massive, 2' i 

22. Shale, bluish-olive, 3 to 1445 

23. Concealed, (soft,) 62 to 1383 

24. Shale, soft, bluish, a few hard bands, 15 to 1368 

r as., flaggy, blue 1' ^ 

26. J Shale, blue, sandy, 1' 6" to 1' S 3 to 1865 

( SS., hard, blue, 1' ) 

26. Shale, blue, iron-stained, sandy, 9 to 1356 

SS., massive, fine-grained, hard, oxide of manganese 

spots, 3' 

SS., false-bedded, yellowish-gray, 7' 

27. i SS., massive, liard, 2' 

SS., coarse-grained, iron-stained, (Sanguinolites,) . . 3' 

SS., pebbly, pebbles size of wheat, 2' 

SS., thin bedded, fine-grained, 1' 

28. Shale, olive to chocolate, concretionary, 27 to 1311 

29. Concealed to extreme low water in river, 110 to 1201 

Allegheny river section^ XXII. 

XXII. Tattle's Cliff and Coal Hill, in Kinzna township ; 
rocks seen descending in a northerly direction from the sum- 
mit over the old coal openings on the ridge between Kinzua 
creek and Great Bend, to Tattle's CliflP and the river at 
' ' Tnttletown. ' ' (By H. Martyn Chance. ) 

Summit of Goal Hill (probably the highest point in county,) 

A. T., 2154' 

1. Concealed ; soft measures, 8 to 2146 

2. SS., hard, massive, coarse, loose-grained, (about,) 20 to 2126 

8. Concealed ; soft measures, 25 to 2101 

4. Coal; (reported,) 2 to 2099 

5. Concealed ; soft measures, 25 to 2074 

Coal; (cannel.) overlaid by slates, 8' 4" ^ 

6. ^Fireclay, (?,) 7' 0" [ 14 to 2060 

Coal; (bituminous,) 4' 0" ) 



> 18 to 1338 



11. i 



\ 77 to 1838 
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7. Fireclay; about, 2 to 2058' 

& Concealed; (SS., reported;) containing soft measures, .... 61 to 1997 
9. SS., coarse and massive, 20 to 1977 

10. Concealed ; soft measures, with Quaker Hill coal,? 62 to 1915 

CoNaLOMERATS ; pea to hazelnut, 10' ^ 

•< coarse SS., with some conglomerate, 15' 

« pea to hazelnut, 15' 

«• and oonglomeritio SS., in thin lay- 
ers, 88' 

« hazelnut to Qgg, 4' ^^ 

12. Concealed ; soft measures, 24 to 1814 

18. Sandstone; massive, coarse-grained, (sub-Olean,) S2 to 1782 

14. Concealed to river level, 679 to 1208 

Allegheny river section^ XXIII. 

XXIII. Kinzua^ in Kinzua township ; rocks seen about 
half a mile south of Kinzua village at the bluflfs facing Kin- 
zua creek on the road leading to Anderson' s mills. 

The point above this exposure is capped with a rock city 
of sub-Olean Conglomerate — massive, current-bedded, 
and containing many flat pebbles. All the higher measures 
have been eroded. The summit elevation was taken by an- 
eroid but the lower part of the section was carefully meas- 
ured by Mr. Chance in 1877. 

Top of rock city, A. T., 1866' 

1. Coarse-g^rained, oonglomertic SS., flat pebbles, (sub-Olean ) . 85 to 1830 

2. Concealed, 485 to 1345 

8. SS., shaJy, greenish-gray, mixed with red, 18 to 1327 

4. Concealed; softer measures, 11 to 1816 

6. SS. or sandy sliale, greenish-gray and red, 10 to 1306 

6. Shale ; olive and brownish, 84 to 1272 

7. SS., thin-bedded, flaggy, 6' to 8', 8 to 1264 

& Shiale ; dark, 15 to 1249 

9. Spirifer band, 1 to 1248 

10. Sliale ; soft, olive and chocolate color, 8 to 1240 

11. Shale; dark and slaty; breaking into aciculous fragments, . . 6 to 1234 

12. Concealed to the level of Kinzua creek above the dam, ...» 6 to 1128 
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Allegheny river section at Warren. 

{F. A. RandalVs Section.) 

The following generalized section of the rocks seen above 
water level in the vicinity of Warren, has been prepared by 
Mr. P. A. Randall. No man is more thoroughly acquainted 
than he with every rock exposure and every fossil bed in 
this locality. But with strata as variable as these have 
proven to be, it is impossible to construct a generalized sec- 
tion that will not be open to criticism, and one that may not 
sometimes unintentionally convey false impressions. A 
chart of this kind is only intended to show that certain 
rocks found within the district it is intended to represent, 
belong to certain geological horizons, not that every particu- 
lar rock or fossil bed mentioned preserves precisely the same 
characteristics in every locality and runs pei'sistently 
throughout. For instance, the ^^fish bed conglomerate'^^ 
N, in the section below, viewed simply as a fish hed^ is en- 
tirely local, for it cannot be traced as a conspicuous fossil 
fish horizon excejjt over a very small area in the vicinity of 
Warren. At the Asylum quarry, about a mile to the north, 
another fish bed is seen, and this comes in at the bottom of 
division K of the section. So also with the other rocks, 
even the conglomerates and coal beds, they are all very va- 
riable, and no generalized section can properly represent 
them in all of their phases. But generalized sections, when 
used intelligently, are of great value, and Mr. Randall has 
arranged this one systematically and lettered the divisions, 
so that he could place in their proper geological horizons 
the many fossils which have been collected from different 
exposures around Warren. • The fossils furnished by him 
for the State museum are all numbered and lettered with 
reference to this section. 
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Division A. — Summit rocks at Great Bend. 

1. Sandstone, massiye, yellowish and white, SO' 

2. Slates and shales with thin ooal beds, 70' 

8. Concealed measures, 20* 

4. Sandstone, massive, yellowish and white, 30/ 

6. Sandstone, massive, gray and white, 85» 

6. Conglomerate, massive, pebbles angular, 10' 

Divisions B and C, — Sharon Shale horizon. 

7. Shales and slates with one or two thin ooal beds, 45' to SO' 

Divisions D and E. — Olean conglomerate. 

8. Sandstone, massive, ooarse, yellow and gfray, 15' to 80' 

9. Sandstone, massive, ovoid pebbles, generally largest at the base 

and graduating upward into sandstone No. 8, 80' to 40' 

Division F. — Shenango shales. 

10. Buff colored, thin,bedded sandy shale becoming siiioious in the 

upper layers, 40' to 50' 

Division O. — Sub-olean conglomerate. 

11. Conglomerate and sandstone, massive, flat pebbles ^" to 2'' in di- 

ameter in in the upper part. These grow smaller toward the 
bottom and graduate into a yellowish loose-grained sandstone ; 
generally current bedded and seamed with iron, 40' to 50' 

Division H.* 

12. Sandy shales ; buff color, 40' to 50' 

Division I. 

13. Micaceous slates and flags, with layers of shale, 100' to 110' 

♦ The divisions P, O, and H, differ from the overlying rooks both in litho- 
logical characteristics and fossils. The latter are conglomerates : yellow, gray 
and white, coarse-grained sandstones and drab and bluish shales; and in them 
have been found Lepldodendra, SigillarieB, Calamites and Ferns, with only 
one species of Mollusks, a Rhynchonella, and a few spedes of Ctenecanthus. 
But the former, particularly F and H, are much more foosiliferous and abound 
in Fucoids, (Dictyophyton,) Crinoidsand Arch»ooidaris? Of Mollusks there 
are many, such as Rhynchonella, Orthis Michelini, Produotus, Lingula, Cho- 
netes, Platyceras, Straparollus, <ftc., Ac., also several species of Lamellibranoiis. 
In all about 100 species have so far been found. Although there may be many 
Chemung species among them, the greater portion are undoubtedly of W»- 
verly types and many of them have been specifically identified as such by 
western geologists, among others Orthis Michelini and Rhynchonella Ml»- 
souriensis. 

20 IIII. 
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Division J. 

14. Sandstones, massive, fine-grained, fipitiy, 10' 

15. Shales, yellowish brown, IC 

16. Flags ; some massive layers ; green and brown, SO' 

Division K, 

17. Shales ; yellow-brown ; with a 2' oaloareous sandstone, .... 50^ 

Division L. — Asylum qvxvrry. 

18. Sandstone, gray ; partly flaggy, partly massive, 19' 

Division M. 

19. Shales, dark, weathering brownish, 10' 

Division N. — Pish horizon* 

20. Ck>nglomerate, flat pebbles ; variable in character, 15' to 25' 

Division 0. 

21. Shales, bluish, 20' 

Division P, — Tannefs mil quarry, 

22. Sandstone, yellowish, partly massive, partly false-bedded, . . 14' 

Division Q. 

23. Shales, sandy, bluish, weathering yellow-brown, lOD' to 110* 

24. Flaggy, false-bedded sandstone ; yellowish, 10' to 20' 

Division H.-f 

25. Sandstone, massive, green and brown, 15' 

*This stratum is variable, in some places being massive and oonglomeritio 
throughout, and in others containing pebbles only at the top and bottom, 
while the center is a mass of irregular flaggy sandstone. The conglomerate 
layers at Warren hold many fish remains, among them the teeth of a Dipte- 
rus and plates of a large Plaoo Ganoid. 

t These layers, (always accompanied by the underlying red shale) are well 
exposed in the vicinity of Warren and constitute a mass about 30' thick. They 
may be seen at the head of Liberty street; (Tanner*s hill exposure) near the 
brewery in the west part of Warren ; at the railroad out half a mile west of 
, Warren ; (Reese^s Eddy section) near the mouth of Sill's run on the south 
side of the river about 2^ miles south-west of Warren and near Ott*s Station, 
about a mile and a half south-east of Warren. 

Lepidodendra are found in the lower sandstone and in the shaly partings of 
the upper member; near the brewery. Crustaceans (Ceratiooaris?) were ob- 
tain ed. 
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26. Shale, mottled olive and red, 2* 

27. Sandstone, massive, frequently changing to mioa slates, .... 14' 

Division R.—''Tannefs Hill Red:' 

28. Bed shale, dark, 8' to 10* 

Division S. 

29. Bine shale and irregular flags ; to river level, 91' 

Low water at Warren=:1176' above ooeaa. 

Mr. Randall also furnishes the following notes : 

Venango Oil sands. — I am inclined to view the Tanner's 
Hill quaiTy rock (P) as the representative of the Venango 
I^irst Oil sand^ as it seems to lie about the proper distance 
below the Olean conglomerate. In that case division R 
would correspond to the Second Oil sand ; and it will be 
seen that in its structure and association with red rock, it 
is very similar to the Second Oil sand of Clarion and But- 
ler counties. 

In this region there is no important stratum of sandstone 

or conglomerate answering by its position to the Venango 

Third Oil sand. In one or two wells a thin sandstone 

has been noticed, but it nowhere attains a considerable 

thickness, nor has any oil been obtained in or near this 
liorizon. 

Dip of Strata. — Upon an east and west line the rocks dip 
slowly toward the west, as may be seen from the following 
levels : 

The base of Olean conglomerate at Great Bend is 1859' 
above tide — at Garland 24 miles west the rock is 1798' A. T. 
— a dip of 96', or 4' per mile. 

The top of Tanner's hill red shale near Ott's Station as 
mentioned above, is 1208' A. T., and at the month of Sill's 
run, 3 miles west it is 1195' A. T. — sho\ving about the same 
average dip as the conglomerate. 

The dips from north to south are in the main, of course, 
much greater. From North rocks to Hertzell's Ferry, a 
distance of 5 miles, the Olean conglomerate falls 160' or 32' 
to the mile. North of Hatch's run the rise is more mod- 
erate; and south of Hertzell's ferry as far as Clarendon 
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there is a slight rise and then a descent of 20' or more to 
the mile. 

Drift — Large accumulations of drift are to be seen in 
the neighborhood of Warren, and some of the deposits 
reach an elevation of 1450' A. T. The materials composing 
the beds are Granite, Gneiss and Syenite of Azoic age, and 
sandstones, chert and limestones of Palaeozoic times, all 
greatly water- worn and irregularly interbedded with sand 
and clay. There are also many blocks of local rocks which 
by their angularity show that they have not traveled so far 
nor been so long subjected to attrition and the action of 
water as their neighbors. 

Along the Allegheny valley many fine fossils are found 
in the drift, which belong to the Upper Helderberg, Clinton 
and Niagara groups, a fact indicative of the northern origin 
of these deposits. 

No large erratics have been noticed in the immediate vicin- 
ity of Warren, although they are plentiful both to the north 
and west. 

TJie Warren oil rocJcs.—The horizon from which most of 
the Warren oil has been obtained, the Warren so-called 
Third sand, is a variable fine-grained bluish-gray sandy 
stratum lying at an average distance of about 1325' below 
the base of the Olean conglomerate. 

At North Warren, on the State asylum grounds and the 
Crull farm, oil is found in shales about 120' above the place 
of the Warren Third sand, or say 1200' below the conglom- 
erate. In the Hoffman well on the east side of Jackson run 
road at North Warren, and Tolles well No. 1, at Bugbee's 
mill, near Stoneham, the oil appears to come from a Fourth 
sand lying about 1400' below the base of Olean conglomer- 
ate. This Fourth sand has produced considerable gas at 
North Warren, and some little oil has also been found there 
in strata lying 250' deeper, or about 1650' beneath the Olean 
conglomerate. 
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Depth of Valley Drift as shown hy Drive Pipes. 

Tabulated statement showing the length of drive pii)e 
used in 42 wells in the Conewango valley, from Warren to 
the State line. See map of Conewango Creek oil territory. 



1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
IL 
12. 
13. 
14. 
15. 
16. 
17. 
1& 
19. 
20. 
2L 
22. 
23. 
24. 
25. 
28. 
27. 
28. 
29. 
80. 
31. 
32. 
33. 
34. 
35. 
36. 
87. 
88. 
39. 
40. 
41. 
42. 



Weil on an island in the Allegheny, a little above the 

foot of Liberty street, (from memory,) .... 
Old Tannery well, 8. oor. of Water and Short sts., 
Well at west end of covered bridge to Qlade, 
Allen well, Offerlee lot, 600' N. E of covered bridge, 
Hines <fc Hopewell well, above Conewango dam, . 
Waters well, on island above Third street, . . . 
Fertig well, east end of Fifth street bridge, . . 
Walker well, W. of road and 500' north of bridge, 

Wing well. No. 1, Roy farm 

Roy well, 100* 8. of Roy's residence, 

Roy well, N. W. of Roy's residence, 

Anderson well, below and near aaw-mill, . . . 
O. Hall well. 300' E. of Anderson *s saw-mill, . . 
Trushell A Co. well. Hook lot, near Hook's dwelling, 
Struthers. Taylor A Co., Hook lot, N. E. Hook's house, 
EUicott Oil Company, Stewart lot, North Warren, . . 

Chaffee well, S. W. side Jackson run road, 

Wing well. Cowan lot, Jackson run road, 

Griffin well. Griffin lot, N. of Berry's corners, .... 

Amman well, No. 1, on Race island, 

Bishop well, opposite Allen's dwelling, 

Allen well. No. 1, on bank of mill race, 

Hazeltine, or Osiner, No. 1, on Race island, . . . 

Osmer & Co. , No. 3, between road and race, ( not on map, ) 
08mer<fcCo.,No.4, between road and race, (not on map,) 
Osmer A Co., No. 5, between road and race, . . . 

Osmer A Co., or Hazeltine, No. 2, on Race island, . . 
Osmer A Co., No. 6, north of No. 2 ; E. bank, .... 
Nesmith well, on a bar below the dam, .... 

Struthers <fe Co., No. 3, near N. end of Asylum farm, 
Struthers <fe Co., No. 2, near N. \Bnd of Asylum farm, 
Struthers A Co., No. I, near N. end of Asylum fieu-m, 
Watson <fe Raydure, Crull &rm, near RR., . . . 
Holt A Coleman, Holt farm £. bank, above dam, 
Critchlow ftirm well, W. of road, S. of dwelling, 
Campbell well, Hiller farm, W. bank of creek, 
well, Hiller farm, near RR., 



Boyington well. Hatch farm, opp. Carr run, . . . 
Watson A Raydure, Reese farm, 1 m. N. of No. 88, 
Patterson, No. 2, Briggs farm, 1 m. S. of Russell burg, 
Well on Sloan farm, 2 m. N. of Russell burg, . . 
Week's well. State line near Fentonville, .... 



1190' 

1188 

1188 

1217 

1191 

1191 

1191 

1199 

1217 

1212 

1200 

1196 

1197 

1213 

1258 

1200 

1223 

1223 

1216 

1201 

1216 

1214 

1204 

1217 

1207 

1218 

1205 

1228 

1212 

1230 

1285 

1235 

1240 

1215 

1287 

1223 

1242 

1252 

1221 

1235 

1244 

1240 



o 

Q, 



> 

X 

Q 



60' 

90 

95 

85 

60 

71 

80 

82 

95 

90 

70 

67 

68 

97 

140 

68 

100 

103 

73 

72 

105 

100 

65 

100 

90 

87 

62 

86 

50 

98 

102 

97 

116 

87 

120 

95 

125 

120 

120 

127 

220 

276 



1130* 

1098 

1093 

1132 

1131 

1120 

nil 

1117 
1122 
1122 
1130 
1129 
1129 
1116 
1118 
1132 
1128 
1120 
1143 
1129 
1111 
1114 
1139 
1117 
1117 
1131 
1148 
1140 
1162 
1132 
1138 
1138 
1124 
1128 
1117 
1128 
1117 
1132 
1101 
llOS 
1024 
96i 
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Mr. Randall undertook the collection of the above facts 
hoping to obtain the requisite data for mapping the floor of 
Conewango valley so that the windings of the old stream 
could be definitely followed in its course northward. But 
unfortunately for the purpose in view, the oil wells were 
not confined to the creek flats. From Glade to North War- 
ren the development took nearly a straight line, which car- 
ried it east of the valley, so that no light was thrown upon 
the depth of stream bed drifts between those points. 

A few scattering wells are not to be dei>ended upon in 
carrying out a design of this kind. They prove a certain 
depth of drift, but unless a closely connected line is carried 
completely across the valley there is no certainty that the 
deepest part has been found. There are no sure rules for 
marking out an old channel without drilling. Sometimes 
it may be near the center of the valley, at others quite close 
to the bluffs on the right or left. 

The wells at North Warren seem to indicate that the old 
floor there is not quite as low as at Warren. But an un- 
tested space remains, where a deeper channel might have 
run — swinging around west of the railroad and curving to 
the north-east between tlie wells on the Hiller farm and the 
Hatch farm. This in a stream flowing northward would not 
be an unnatural course for it to take and the shape of the 
present valley is favorable to it. 

But no very serious obstacle to the theory of pre-glacial 
northern drainage is presented, if we admit that the old 
floor here is a few feet higher than at Warren, for a rapid 
descent from this point northward, can be proven, and there 
must be a crown or summit somewhere in the beds of all 
these reversed streams. 

It is evident, (particularly on the southerly sloi3e of the 
old divide) that at certain points, a number of pre-glacial 
streams were diverted from their courses and thrown into 
new channels during the Ice age ; and that the gradients of 
streams which still remain in original valleys were greatly 
modified, also, during the same time. We may see the 
proofs of this in several of the tributaries of the Allegheny. 

Tionesta creek is now plainly flowing in a new channel at 
a point about three miles above its mouth. A hill of fixed 
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rock rises between it and the old valley which lies at a some- 
what higher level than the new. 

Oil creek, f ormeriy made a loop to the west at Petroleum 
Center. The present stream cuts across the neck leaving a 
circular hill almost surrounded by a wide, dry valley. 

At Franklin, an old channel filled with 100' or more of 
drift runs north of the bluflf point at the junction of French 
creek with the river. Both French creek and the Allegheny 
appear to be flowing in new channels in the Franklin basin 
and at lower levels than the former streams. 

Prof. White refers to similar occurrences in Allegheny 
and Beaver counties, where the side streams come into the 
AUeglieny and Beaver rivers over bed rock lying consider- 
ably above the floors of the main streams. 

The explanation of these phenomena, I conceive, is this : 
During the middle ages of ice invasion there was a period 
of excessive cutting along the main lines of drainage toward 
the south. The outlets south of the divide were very ma- 
terially deepened in this manner, and the gradients of some 
of the former north-flowing streams were altered, also. 

For instance, if the Allegheny once flowed eastward from 
Irvineton to Warren, (as I have endeavored to show) it must 
have had a slope in that direction. Now, when the water 
from the Chautauqua basin commenced to flow south, it was 
at a high level on the divide and the new southerly stream 
must gradually adjust a bed to a natural gradient. When 
it had cut down at Irvineton to the level of the old easterly 
or northerly delivering stream at that point, there would 
be a crown there with a fall in the connected river bottoms, 
toward Tidioute in one direction and toward Warren in the 
other— although the waters were all draining sou therly . As 
the river bottom erosion continued this crown or summit be- 
tween the gradients would necessarily travel toward Warren 
(for the southerly stream was the only one engaged in low- 
ering its bed) and continue to do so until erosion ceased and 
the valley-filling process began. If these views be correct 
we would be as likely to find the old summit near North 
Warren as at any other point. But we need fuller and more 
reliable data before a satisfactory tracing of these old streams 
can be made. 
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Conewango and Allegheny Divisions. 



13^ Conewango; IJ^ Olade^ and 15^ Elk townships. 

If one should drive from Chandler's Valley to the county 
seat, Warren, along the '' Yankee Bush road," which fol- 
lows the ridge south-easterly through Conewango township, 
and then continue on north-easterly over the Quaker Hill 
or Corydon road through Glade and Elk, he could not fail 
to notice a great similarity in the topography, soils, and 
indigenous flora of the three townships included in this 
division. These are summit roads undulating in levels, of 
course, but after rising the river hills, nearly always keep 
ing well up towards the plane of the sub-Olean Conglomer- 
ate and more frequently running above it. The table lands 
of Elk are some 200' higher than those of Conewango, but 
the erosion has worked so conformably to the slope of the 
rocks, that the present surfaces of nearly all the higher 
eminences along the roads mentioned are formed of either 
the sub-Olean or Shenango shale, and these strata taken 
together only measure about 75' in thickness. Only in the 
northern part of Glade and over comparatively a very small 
area are the shales overtopped by carboniferous rocks. 

Quaker Hill coal^ the only workable bed west of the Al- 
legheny river, and, indeed, the only coal that has been 
profitably mined in Warren county lies partly in Elk, but 
principally in Glade township. 

Conewango and Glade have a community of interests in the 
oil rocks of the Warren group, for outside of their bounda- 
ries no paying oil wells have thus far been obtained from 
these rocks north of the Allegheny. They hold, also, in 
common, a remarkable development of sandrocks and con- 
glomerates lying between the sub-Olean and drainage level. 
For these reasons, and because they naturally follow each 
other as river-fronting townships in the order named, they 
have been grouped together into one division. 
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13. Conewango township. Organized in 1820. 

This township has the Allegheny river for its southern 
boundary and Conewango creek for its eastern. Jackson 
run passes diagonally through the northern part, from 
north-w^est to south-east and with its tributaries drains 
about half the township. A continuous ridge trends north- 
w^esterly from Warren to Sugar Grove, from which several 
short, lupid runs deliver southward to the Allegheny. 

Jackson run enters the township at an elevation of 137o'±, 
Conewango creek at 12I0'=t, and the Allegheny makes its 
exit at the lowest point in it at 1155'±, (low water at War- 
ren being 1176'). The highest point observed (1915') is at 
the small cemetery on the "Yankee Bush road," about 
three miles N. W. of Warren. But Mr. Randall gives a 
higher point (1945') near G. Speackman's, a mile north of 
Jackson run and a mile and a half west of the Conewango. 

No Olean Conglomerate is found in place in the town- 
ship, but the "Yankee Bush ridge" contains quite large 
areas of sub-Olean^ which here well exhibits its fine-pebble, 
ferruginous type, weathering into small cubes and forming 
those peculiarly shaped truncated knobs already described. 
Some thin patches of Slienango shales remain. They, also, 
are heavily charged with iron, and are frequently rich in 
fossils, crinoids being most abundant. The under shales 
are likewise irony and weather into brown, fissile chips, 
the whole covering the surface with rather a fertile soil, al- 
though not deep and rich, and making this ridge a desir- 
able place for agriculture. The most of the table land is 
well cleared and occupied by a thrifty farming community, 
who have a preference for these hills notwithstanding the 
fact that they are sometimes greatly inconvenienced by a 
scarcity of water in seasons of long continued drouth. 

North of Jackson run the country is not so thickly set- 
tled ; the Conewango hills are steep and woody and a greater 
percentage of untillable surface is presented. A strip of 
similar character skirts the Allegheny river and extends 
across the western end of the township ; but fine farming 
lands are found all along the wide valley bottoms. Of 
course these are not now as productive as formerly for they 
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have been long under cultivation, and in many cases con- 
tinual and injudicious cropping, without proper fertilizers 
and needed rest, has resulted, as it always must result, in 
an impoverished soil. 

The cultivation of some of the lower reaches of the side 
streams coming into the main valleys is more or less inter- 
f erred with by blocks of sandstone that have descended from 
the outcrops exposed by the undercutting of the stream. 
In some cases these valleys also contain the latest fragments 
of massive rock which once capped the neighboring sum- 
mits. 

Immediately beneath the sub Olean Conglomerate and 
for 1.00' below it, the measures are uniformly sandy shales 
varying but little in general composition in different parts 
of the township. Below these within a range of about 
350', there are several layers of sandstones and conglomer- 
ates, so variable in character and irregular as to levels, that 
one of them is very likely to be mistaken for another, when 
attempts are made to identify their outcrops several miles 
apart. The whole mass is very sandy, and about Warren 
forms steep cliffs of thin-bedded sandstones, which weather 
in thin leaves after the manner of the Vespertine (Pocono) 
rocks further to the south-east. The more massive sand- 
stones and conglomerates of the series seem to be local 
beds, of restricted dimensions, interleaved at varying levels 
in this sandy horizon, rather than persistent layers running 
regularly and in parallel planes for long distances. An ex- 
amination of sections along the Allegheny river confirms this. 

From Tidioute to the north line of Deerfield township 
the two members of the Second oil sand can be traced very 
satisfactorily, the upper one (B) retaining its thickness, 
and gradually rising at the rate of 14' to the mile from 1160' 
at the east end of Tidioute to 1270' at the Deei-field line. 
Tlie lower one (A) keeps almost a parallel plane with B, 
but evidently thins out toward the north, being only 8' 
thick where last seen. From the county line to Irvineton 
(about 4 miles) we have no good exposures ; but the same 
rnte of dip would carry the Second oil sand, B, up about 
60', or to 1330' A. T. 
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On the point of the narrow hog back between the Broken- 
straw and Irvine run, at an elevation of 1340', occurs an ex- 
posure, partly conglomerate, partly sandstone, which has 
heretofore been regarded as the equivalent of the First oil 
sand of the Venango group ; but immediately over it and 
capping the ridge at 1450' lies another sandstone (and these 
two sandstones are noticeable in several other places to the 
north-west, holding about the same relative positions) which 
seems to correspond more nearly than the lower one with 
the horizon of the First oil sand. 

In the Allegheny river sections it may be noticed that the 
lower member {Second oil sand. A) apparently thins out 
when traced toward the north, and we Jeam from the his- 
tory of the wells on the north-western range of the Venango 
oil belt, as seen on the ui)per part of Oil creek, at Church 
run and in South- West and Eldred townships, that both 
members of the Second sand have lost their individuality 
in that direction and merged into a mass of sandy shales. 
Along any N. W.-S. E. cross-section of the Venango belt 
north of Oil City, the Second sand appears as sub-divided 
into two or three members to the south-east; as a single 
massive rock near the center ; and as sandy shales to the 
north-west. Knowing then the variable character of this 
sand when not followed along the trend of its deposition, 
we may suppose that at Irvineton we have come upon the 
range where only one rock was deposited, or, (what seems 
to me to be quite as possible, in view of the difference in 
the geological structure north-east of this point as compared 
with that along the Venango belt) that the Irvineton rock 
is not the exact equivalent of either the First or Second oil 
sand, but belongs to an older series of sediments upon which 
the oil sand group has been deposited with a slight non- 
conformabilty, in such a manner that wrong identifications 
might easily be made in passing from one series to the other 
where there is a gap of several miles between actual ex- 
posures. 

Going east from Irvineton these measures appear to rise 
quite rapidly ; for, at Jackson station a fine exposure of 
conglomerate occurs at 1382', and this is evidently the Irvine- 
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ton rock which has risen 42' in two miles, or 21' to the mile. 
Between Jackson station and Warren (4 miles) traces of 
conglomerate may be seen in a number of places ; but the 
stratum becomes more sandy and shaly and less clearly de- 
fined.* It appears to be represented at Warren by the 
Tannef s Hill quarry rock^ the top of which is 1447', a rise 
from Jackson station of 16' to the mile. This quarry rock 
contains no pebbles. It is very similar in appeamnce to the 
lower part of the exposure at Irvineton, where the top is 
conglomerate ; and it is possible that i\iQJish conglomerate 
at Tanner's hill, instead of the quarry rock^ may represent 
the top of the Irvineton and Jackson station conglomerate ; 
in which case the dip would be quite uniform throughout 
the whole distance. 

A rise in the strata of over 20' to the mile on a line run- 
ning nearly due east, however, is rather remarkable. It is 
quite certain that the coal measure rock do not have such 
a rise ; for, taking the nearest exposures of Olean Conglovi- 
erate we find the line of strike to be nearly east and west. 

Another quarry is opened a little more than a mile north- 
west of Tanner's hill, from which the stone used in building 
the West Pennsylvania Insane Asylum was taken. Other 
sandstones of similar chamcter, but generally containing 
more pebbles, are found along the lower reaches of all the 
streams running southerly from Yankee Bush ridge to the 
Allegheny. There are several bands of them ; and these lie 
so irregularly that I have not been able to trace a single 
positive horizon throughout the towmship. 

Section exposed at Asylum quarry, on the north side of 
Follett run, about 1 mile south-west of State Insane Asylum 
at North Warren. 

♦On the Mead farm, about a mile and a half west of Warren, a very promi- 
nent, sharp-out knob rises to 1530' A. T. or 360' above the river. At 1400' the 
top of Jackson station conglomerate can be traced. Here it is quite pebbly 
but not very massive, weathering into small thin blocks. The escarpment 
above it is very steep and principally oompofied of thin and false-bedded, yel- 
lowish sandstones which frequently expose little cliffs from three to five feet 
high and show a face of naked rock. In these situations the formation is never 
massive, but alwa3r8 presents foliated edges and breaks up into thin plates as 
disintegration goes on. 
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Asylum quarry section. 

Elevation of top of exposare above ocean, 1613' 

1. Sandstone, fine-grained argUlaoeous, 2' to 1611' 

2. Shale, brown, friable, iron stained, 20' to 1591' 

3. Conglomerate, red, irony matrix, containing bones of large fish 

and matted masses of carboniferous plants, 1' to 1590 

4. Shale, brown, friable, 4' to 1586' 

5. Clay, soft, greenish-bine, variable in thickness, 1' to 1585 

6. Sandstone, massive, but irregular in composition and bedding, 

pebbly and irony near top ; seamed and fractured, some of the 
fissures containing masses of carbonate of lime deposited from 
the water percolating through them, 7' to 1578' 

7. Sandstone, a massive layer containing a peculiar curved fucoid, 1' to 1577' 

8. Sandstone, brownish-gray, containing minute specks of iron, but 

making an excellent building stone, 4' to 1573' 

9. Sandstone of more variable structure and inferior to the above, 

seen, 8' to 1566' 

No. 3. The fish conglomerate is well exposed along the face 
of the quarry and is seen to thin out and disappear both 
right and left at a distance of about 150' from the center. 
It has every appearance of being a local deposit made in a 
sheltered lagoon whose mud-accumulating conditions of de- 
position were momentarily disturbed by some paroxj'smal 
movement of the earth crust which caused the ocean waters 
to sweep over it bringing in large fish to strand and perish 
in the shallow waters, as the wave receded. The fish bones 
are mingled in great disorder with land plants and pebbles, 
in a thin layer interbedded between masses of muddy shale, 
and there seems to be no more plausible way of accounting 
for the accumulation of such a mass in such surroundings, 
than that suggested above. 

An analysis of a specimen of carbonate of lime taken from 
the crevices of sandstone No. 6 was made by Mr. A. S. Mc- 
Creath with the following results : 

Carbonate of lime, 98.086 

Carbonate of magnesia, 1'793 

Carbonate of baryta, None. 

Oxide of iron, 020 

Siliceous matter, 010 

00.858 



About two and a half miles N. N. W. from Asylum quarry, 
near the residence of Mr. William Smith, on the road going 
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over from Jackson's run to the south-east comer of Farm- 
ington township, a massive sandstone about 20' thick, out- 
crops at 1630'. One of the lower layers, a very compact, 
medium-grained, yellowish sandstone 4' in thickness, has 
been blasted to widen and improve the roadway, and in 
the solid rock thus opened are many casts of a peculiar 
fossil foi-m which I have never seen described, and never 
found elsewhere in place, although looking for it diligently. 

Thi3 fossil form is about the size and shape of a medium 
sized cigar, tapered at both ends. The specimen before me 
is 4 inches long and f of an inch thick in the middle, taper- 
ing a little more gradually towards one end than the other. 
Each end terminates in a slightly twisted flat paddle i of 
an inch wide. From the two edges of the paddle start spiral 
whorls which run exactly like the threads of a double- 
threaded screw, from one end of the cast to the other. 
There are 15 whorls, raised about one sixteenth of an inch 
above the body of the fossil ; and the one starting on the 
right hand side of the flattened point at one end, terminates 
on the left hand side at the other end. In sand or water, 
a rotary motion either towards the right or the left would 
propel the body forward or backward. As the specimens 
are merely cores of sandstone, there seems to be nothing 
about them to indicate what the internal structure of the 
organism may have been. 

Similar specimens have been obtained frequently from 
loose blocks in the town of Warren, but, although they 
have evidently come down from the neighboring hillsides, 
I have never been able to find an actual escarpment of the 
rock there, and consequently do not know exactly w^here it 
belongs. It is a rather singular fact that the casts are very 
seldom seen on the outside of a block broken out by natu- 
ral causes. They usually lie in the most solid parts of the 
stone, and are only discovered when the larger masses are 
being w orked up for use. They appear to have no habitual 
position in the rock, but lie in all attitudes from horizontal 
to perpendicular. Some of the fragments at Smith's indi- 
cate that the organisms were 6 or 7 inches long. 

This rock also holds in association an Orthoceras^ an inch 
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and a quarter in diameter; a large Spirifer ; an Amcula ; 
and what appears to be a Cypricardia. 

The Warren oil fields which created such an excitement 
among oil producers while being opened in 1876, lies partly 
in Conewango township and partly in Glade, skirting both 
sides of Conewango creek. The principal development on 
the west side of the creek was at north Warren, where 
some wells were obtained which flowed w^hen first struck 
from three to four hundred barrels a day. They speedily 
declined in production, however, and the territory was 
found to be not only limited in extent, but treacherous and 
uncertain as to yield, in consequence of which many oper- 
ators lost money, even in what was considered good loca- 
tions, and, becoming discouraged at the prospects, with- 
drew to the more uniformly productive fields of Bradford. 
From the close of 1877 to the summer of 1881, but little 
new work was attempted, but in the latter year some pro- 
specting was done, and twenty or thirty new wells have 
been drilled, with satisfactory results, on a belt line run- 
ning from east Warren across the Conewango in the vicinity 
of the brewery north of Warren borough. How far this 
pool or belt may extend westwardly remains to be seen. It 
is not at all improbable that some good oil land may yet be 
discovered in the south-eastern part of Conewango town- 
ship. To be sure a number of dry holes have been drilled 
there, but in such a variable field as this is known to be, 
it ought to be no surprise if some of the intermediate un- 
tested areas should yet prove to be productive. The west- 
ern part of the township has been partially tested by sev- 
eral wells on Jackson run on the north, and Irvine run on the 
south, and one near Jackson station on the Allegheny river. 
As far as can be learned, the indications for oil in these 
wells were not such as would be likely to inspire one with 
great confidence in the future possibilities of this section of 
the township. For a fuller account of the Warren oil 
field, see chapter IX. 



320 nil. WARREN COUNTY. J. F. CARLL. 



H. Olade township. Organized in 18^. 

The Allegheny river forms the eastern and southern bound 
aries ; Conewango creek the western*. All the drainage 
gravitates southward through Hemlock run. Glade run, and 
other smaller streams, into the Allegheny river, and west- 
ward, through Hatch run, into the Conewango. An elevated 
plateau, partly in Glade and partly in Elk and Pine Grove, 
with a spur south-eastward toward Warren, holds the head- 
water branches of all these streams. 

The Allegheny enters the township at an elevation of 
1225' ; the Conewango at 1210'=fc ; and the lowest point is 
at Glade, where these two streams meet, 1177'±A. T. The 
highest point observed is in the wilderness between Quaker 
Hill coal mines and Kinzua, 2095'. 

Other high points on this Olean-Conglomerate range are :- 
Top of summit rock at ''the Pass" 2080' ;— Middle knob 
of north rocks 2045'; — Gardner's rocks 2030'; — Snyder's 
summit, a mile and a half east of the Conewango and near 
the Warren and Corydon highway is a very prominent point, 
2015' A. T. 

The eastern half of the township is largely covered by 
carboniferous rocks. In the western parts none remain ex- 
cept on three or four knobs near the northern line, where 
the hills and valleys assume the characteristic outlines due 
to the erosion of shales ; but some of the hillsides are very 
steep and occasionally expose rocky ledges, and the valleys 
often contain colonies of sandstone blocks not far removed 
from their original site. 

The Olean Conglomercde covers all the higher land in the 
eastern end of the township, and carries along the line of 
Elk the only workable coal bed in Warren county, north- 
west of the Allegheny river. It also caps three or four 
summits in the north-western part, one small knob near the 
center, and a narrow ridge in the south-west comer facing 
the Allegheny river. 

The varying character of the Olean Conglomerate is well 
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exhibited in these several exposures. Along the escarp- 
ments of the large area in the eastern part of the township 
cliffs of coarse conglomerate occur in one place, and almost 
clear sandstone in another. At the ''Pass," (S. W. corner 
of Elk township) both conglomerate and sandstone are seen, 
the pebbles seldom larger than hickory nuts. At the ex- 
posures next west, the pebbles are frequently as large as 
hens' eggs, and the matrix contains considerable iron in 
irregular seams and patches. The most westerly outlier 
(Gardner's rock) is an almost solid sandstone with compar- 
atively few pebbles, and these seldom larger than hazel 
nuts. 

This Gardner' s rock stands alone on the summit of the 
divide between Hatch run and Akeley run, overlooking 
Conevvango valley, robbed of all its associates, a solitary 
witness to the erosion that has taken place on all sides. 
An area of about five acres is all that is left of the great 
sheet of pebble-rock that once connected it with the con- 
glomerates toward the south, and which no doubt spread 
also over the country for many miles to the north. Its top 
is almost a bare platform ; but sufficient mold has accumu- 
lated in the inequalities of the surface to support vegeta- 
tion, and many trees, with their roots in the fissures, have 
found jsufficient sustenance to grow to a large size. Its 
sides, particularly towards the north, west, and south, are 
almost vertical. Few loose rocks lie around it, except on 
the south, where solid blocks 70' long, 40' wide, and 30' 
thick are sliding slowly down into the valley of Hatch run. 
Its southern face is a remarkably straight wall of rock 50' 
in height, running nearly due east and west. 

The bottom layer is 30' thick, and frequently presents a 
front without crack or seam, current- bedded in irregular 
lines, and streaked with layers of pebbles, always of the 
ovoidal type, generally small, and rather sparsely scattered 
through the sand. 

The layers which compose the uppermost 20' are not so 
massive, and being very irregularly bedded, with thin clayey 
or shaly partings, weather into small blocks or even into 
quite thin plates. 
21 nil. 
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The Qxidker Hill or Dinsmoor coal bed^ about a mile and 
a half east of the southwest corner of Elk, is one of the most 
interesting sporadic deposits in the State, on account of its 
geological position and association. Coal has been mined 
here in a moderate way for forty years or more ; first by 
stripping and from pits, and then by drifting into the hill 
which rises in the highest point about 70' higher. 

The quantity thus far taken out has not been very gi'eat, 
for no cheap means of transportation have been available, 
and the output has been restricted to local demands. Con- 
sequently, the mine has not been extensively or systemati- 
cally worked, and questions concerning the probable ex- 
tent and value of the bed are surrounded by about as much 
uncertainty now as they were years ago. 

This coal bed is twice briefly referred to in tlie final report 
of the first geological survey, (1858, Vol. II, p. 556 and 
557 :) In one place, as lying " above the Serai conglomerate f^ 
and in another, as ''in the Serai sandstone, or under the 
conglomerate." These were evidently the notes of differ- 
ent observers who visited the mine ; and the want of agree- 
ment in the conclusions arrived at in relation to the horizon 
of the coal was caused by the fact that in the vicinity of 
the mine the Olean Conglomerate (bottom member of the 
Serai) and the Sub-Olean (the next conglomerate below it) 
are found reposing in very nearly the same horizontal 
plane, both of them appearing as coarse pebbly rocks. 

The characteristic contrast between the egg-shaj)ed peb- 
bles of the upper rock and the lens-shaped pebbles of the 
lower rock had not then been noticed, and, therefore, it is 
not surprising that the juxtaposition of the two rocks at 
the mine (where the coal lies in a basin, with patches of 
conglomerate both above and below it) should have led to 
erroneous identifications, and been the cause of confound- 
ing the upper conglomerate, (Olean,) with the lower con- 
glomerate, (Sub-Olean.) 

Even at the present time, with the additional light the 
second geological survey has been able to throw upon the 
relationship of these two conglomerates, and after still 
more particular examination of the surrounding rock ex- 
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I)osures have been made, the precise geological position of 
the coal bed is somewhat obscure; and, in fact, its true 
situation cannot be satisfactorily made out until a number 
of drill-holes have been sunk in that vicinity, not only to 
the coal horizon, but to a sufficiently considerable depth 
below it to disclose the character of the underlying meas- 
ures. 

The map of the coal fields accompanying this descrip- 
tion, has been copied from the county atlas, and is inaccu- 
rate in many particulars, but it will serve as an illustration. 
The lines of warrants may be correct, but the roads are 
only approximately located, and the streams are apparently 
sketched in without verification, except, perhaps, where 
they cross tract lines. Many small branches are not noted 
at all. Hence, the outline of the carboniferous rocks can 
only be given in a very general way, for on the summit 
covered by them there is not a clearing, a dwelling, or an 
open highway, (except immediately at the mine,) to assist 
in locating the points where outcrops and exposures have 
been examined. 

It is evident, however, that the shape and size of this 
fragmentary patch of coaZ measures must necessarily be 
limited by the deep valleys sorrounding it, viz : Hodge run 
on the north, the AUeglteny river on the east and south, 
and Hemlock run on the west. 

Only on the narrow ridge towards the north-west would 
it be possible for the conglomerate to extend beyond the 
general limits assigned to it on the map, and there, as we 
shall show, the lower member has never been deposited^ or 
else it has been completely eroded. 

All the coal thus far mined within the carboniferous areas 
designated on the map (and, indeed, all that is positively 
known to exist there) lies within an area of about 5J3 acres ; 
in the south-west corner of warrant No. 5553, Elk town- 
ship ; and the north-west comer of No. 5554, Glade. By 
far the greater part of this conglomerate-covered plateau 
remains to-day unproven, for no systematic tests have been 
made to ascertain the limits of the coal seam. 

Three drifts have been opened in the coal bed : 
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1. The North opening on the north slope of the ridge, and 
marked N. on the map. 

2. The Old South opening (marked S) and 3. The New 
drifts both of them on the southerly slopes, where the ero- 
sion at the head of a small stream has cut well nigh across 
the summit. The South opening was the first one made on 
the property ; the other, toward the west, is the present 
entnmce to the mine. The air shaft (of which a section is 
given below) was over the South opening ; and the old strip- 
ping ground and pits referred to above, are located in the 
cove near the mouth of this drift. 

The elevations noted on the map are based upon bench 
marks established by a line of spirit levels run up from 
Warren to the mine, and they ought to be reliable as the 
benches have afforded abundant checks upon the barometric 
work. 

The base of the coal seam at the North bank was ascer- 
tained to be 2000' and at the South bank, 2011' A. T. ; the 
distance between the two openings being about 1600' on a 
line running very nearly north and south. 

The South opening was driven into the hill about 35 rods, 
sloping downwards, it is said, at the rate of nearly a foot 
to the rod. Quite effectual drainage was secured for some 
time by a line of two inch pipe so laid as to act as a siphon, 
but this failing eventually to give relief, the working was 
discontinued and another opening started on the north 
slope of the ridge where no difficulty in drainage was an- 
ticipated. 

This North opening^ was carried in some 15 rods or more, 
but it also dipped so much that the water became trouble- 
some. At that point the seam took an abrupt rise at an 
angle of about 45°. The coal was mined up the slope some 
ten or t^welve feet, when, as it pinched out somewhat, and 
the under rock appeared to be a hard conglomerate threaten- 
ing much expense, the miners abandoned this opening also. 
The entries to both drifts have since fallen in so that no in- 
side examinations can be made. 

The new drift, which furnishes all the coal now mined, 
enters the hill from the south-west slope and like the others, 
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dips toward the center of the basin. In a distance of 35 
rods the coal seam lowers about 25', but not with a uniform 
descent, the fall being moderate for the first live rods from 
the entrance and then quite rapid for 10 or 15 rods when it 
again moderates. This diift and the side w^orkings are 
drained effectually by the use of a small steam pump. From 
six to ten tons of coal per day is the usual output, but the 
demand does not require steady work at this rate through- 
out the year. 

Some large sandrocks, having all the characteristics of 
the Kinzua creek sandstone^ lie upon the summit 15' above 
the mouth of the old air shaft of the south drift. 

Mr. Dinsmoofs sJuift record. 

Summit, X. T., 2060' 

Loo8e blocks of sandstone and oonoeaied, to top of air shaft, . . 15' to 2045 

Shales and slates, gray and fawn color, 40' to 2005 

CJoal, slaty, 3' 

Shale, olive ; sometimes partly sandstone or partly conglomer- 
ate; very variable, 4 9" to 2000 

C«>al. (varying fh)m 1 6" to 2',) 2' to 1998 

Black slate, (varying from 4" to 12",) 1' to 1997 

A conglomerate of ovoidal pebbles underlies the slate ; 
thickness unknown, but thought to be thin and irregular. 

Head-room has been made in the roof shales. In all the 
drifts they work down easily and leave a safe roof without 
props. No conglomerate has been met with in the roof in 
the new shaft ; but in the old workings some conglomerate 
layers a foot or more in thickness were encountered. Tlie 
pieces taken out are composed of sharp white sand, rough 
ovoidal pebbles, and films of coal and compressed clay- 
smeared plants, intermixed in the greatest disorder. They 
have a dark lead color, even the pebbles being so completely 
coated with carbonaceous matter that they must be broken 
to prove that they are of quartz. 

• The conglomerate in the floor of the mine, as far as can 
be judged from a few small pieces obtained in diflferent 
places with a pick, is of a similar character. 

A fair sample of coal taken from the new opening, where 
the seam runs from 20" to 22" thick and mines after the 
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manner of the block coals of Ohio, was sent to Mr. McCreath 
at the State laboratory, for analysis, and yielded the follow- 
ing results : 

DinsmooT^s Quaker Hill Goal. 

Water, 2.948 

Volatile matter, 85.217 

Fixed carbon, 68.096 

Sulphur, 889 

Ash, 3.050 

100.000 
Color of ash ; red, with white specks. 

Coke, percent, 61.835 

The horizon of the coal bed is very low when compared 
with either the Olean Conglomerate at the west, or the Sub- 
Olean at the north-west, as the level figures on the map 
show. Evidently, these conglomemtes could not have been 
deposited in the vicinity of the coal mine under the same 
conditions as generally elsewhere. The usual parallelism 
between them does not here exist ; but on the contrary the 
two rocks lie in such relationship to each other that an ac- 
tual non-conf or m ability of strata seems quite probable. 

At the ''Pass" the base of Olean (with the Sub-Olean 
about 30' below it ) is at 1,995'. 

Less than a mile north, where a low spot in the ridge oc- 
curs at the head of Hemlock run, the Olean has all been 
eroded at 2,030'. 

Half a mile further north the sub-Olean comes to the sur- 
face at 2,090'. 

A few rods west of this the summit holds a coarse, white 
sandstone, entirely devoid of pebbles, at 2130'. 

Turning from this road south-east towards Dinsmoor's, the 
Sub-Olean is again seen at 2,095'. 

From that point sandy and argillaceous shales are plainly 
visible to the summit at 2,129'. 

This summit is under cultivation ; a smooth, shaly soil^ 
where no conglomerate or sandstone could possibly be con- 
cealed. 

Descending the slope, shales are uncovered down to the 
top of sub-Olean at 2,055'. 
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Here the road is filled with flat pebbles weathering from 
the top of the rock, escarpments of which show a short dis- 
tance east. 

Shales outcrop from this point to the next summit, on 
which, a few rods west of the road, lies a nest of coarse 
sandstone blocks in place at 2,090'. 

From this point to Dinsmoor's shales are again well ex- 
])osed, and in digging for the foundation of his barn the 
Sub-Olean was uncovered at 2,020. 

A few rods beyond this the surface begins to rise toward 
the coal hill. 

In the depression we first notice the change from thejlat 
pebbles oi the Sub-Olean on the west, to the ow I dal pebbles 
of the Olean on the east. 

Continuing easterly, Olean pebbles and small thin lumps 
of conglomerate cover the surface for perhaps twenty rods ; 
then carboniferous shales overtop them, succeeded by large 
blocks of coarse, white sandstone on the summit, at an ele- 
vation of 2,060'. 

East of this the Sub-Olean is exposed at 2,000' by the ero- 
sion of a little stream which heads near the South opening. 

Following now the wood road to the south-east we travel 
upon a shaly surface for nearly a mile, (very gradually 
rising from 2,000' to 2,055'.) 

Here Olean i)ebbles begin to appear in profusion, and an 
escarpment of coarse conglomerate 8' thick is seen facing 
Hodge run. 

A rapid rise of about 30' is now made. 

Continuing onward for about half a mile we come to an 
extensive rock city overlooking all the country to the north- 
west and north, apparently the highest point on this table 
land, 2,095'. 

The rock here is a pure white sandstone, having all the 
characteristics of the Kinztm creek sand of McKean county. 

Half a mile further on the path descends into a depres- 
sion cut into the ridge at the head of Billy run^ where a 
clean escarpment of massive, coarse pebble Olean conglo- 
merate 20' thick appears as the north-east limit of the car- 
boniferous plateau ; top, 1,990'. 
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But a few rods from the cliflf and apparently not over five 
feet (5') below its base, the Sub-Olean is seen on the hog- 
back, and continues for a half mile or more along it to 
its end of nose, ( here the more rapid descent to the river 
commences,) where it forms a rock city and noted rattle- 
snake den ; top, 1,975'. 

On the west side of the highlands, facing Hemlock run, 
no clean cut escarpments of Sub-Olean can be seen, for its 
outcrop is obscured by the debris from higher rocks. But 
in passing up the path from the forks of Hemlock to the 
mine, the geneml horizon of the Sub-Olean can be plainly 
traced, both by the topography and by large quantities of 
flat pebble conglomerate removed only a few feet from its 
bed. Its position on this side seems always to be low 
enough to bring it into its normal place beneath the Olean, 

The "Wolf den," somewhere near the south-west corner 
of warrant 5,544, is a grand exposure of Olean conglomer- 
ate and its overlying sandstones, (resembling Gardner's 
rocks in N. E. Glade,) 40' high ; base, 1,916'. 

Other sandrocks, with probably some shaly partings, ap- 
pear above it up to the summit at 2,045'. 

This is the south-western limit of the conglomerate area 
directly south of the Dinsmoor mine. 

It will be noticed that for some distance south-west of the 
Pass the Sub-Olean lies almost level ; but going north-east 
the Sub'Olean rises 130' in about a mile and a quarter. 

From this point (near the junction of Dinsmoor's road 
with the Warren and Corydon highway ) towards the north- 
west, the Sub-Olean falls 65' in about a mile ; and towards 
the coal mines, south-east, 75' in a little greater distance ; 
while to the north it flattens down to nearly a horizontal 
plane. 

The bottom 25' of the Olean at the Pass is conglomeratic. 
Over it lie 60' of sandstones, (^ath apparently, some shaly 
divisions,) reaching up to the summit at 2,080'. 

As this Olean rock is completely eroded at the depression 
to the north, where the Shenango shales are laid bare at 
2,030', it must either rise conformably with the Sub-Olean, 
or else lie noncovformably upon it. If it rises conformably 
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with the Sub-Olean its bottom conglomeratic member should 
appear in the summit still further north, at 2130'. But 
that summit contains only sandstone of precisely the same 
type as the sandstone above the conglomerate at the Pass. 

Tlie only conclusion that can be drawn then is that the 
carboniferous rocks were deposited upon a bed sloping from 
the north, the pebbly portion, or Olean wedging out where 
the depression now cuts across the ridge ; and the upper 
sandy part, or Kinzua creek rocks overlapping and bedding 
upon the SJienango shales^ as seen in the summit further 
north. 

South of the depression conglomerate can be traced at 
2040' ; but it is apparently much thinner than at the Pass. 
North of it none is to be found. 

The summit west of Dinsmoor's is capped with sandstone 
of the same kind, (Kinzua creek ;) and also the summit to 
the north. No conglomerate is found on either of the sum- 
mits, although the deposits lie upon typical Shenango shales, 
at about the same distance above the Sub-Olean as the con- 
glomerate does at the Pass. 

Over Dinsmoor's mine the same sandstone appears ; but 
beneath it come, not the Shenango shales, but coal shales, 
coal and thin conglomerates, extending down below the hor- 
izon of the Sub-Olean as it is seen east and west of the coal 
basin. It would seem as if the Sub-Olean must have been 
cut out before the coal bed was deposited; but of course it 
is possible that it was warped into a narrow basin for the 
reception of the coal. A few drill holes are needed before 
it can be definitely ascertained which hypothesis is the true 
one. 

That the Quaker Hill coal lies very low down in the base 
of the Olean conglomerate is evident. It must have been 
deposited in a sheltered basin, protected from the strong 
currents that were playing upon the conglomerates east and 
west of it. The limits of the basin cannot yet be defined 
for want of data. But inasmuch as the coal seam probably 
lies within six or eight feet above the base of the Olean 
conglomerate, we should not expect to find a continuation 
of the bed towards the east and south, beyond points where 
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the Olean is known to be a massive conglomerate 20' or more 
in thickness, for in such situations the conglomerate must 
cut out the coal. 

We have seen that the Olean is thick and massive at the 
" Wolf den," and also at its most north-easterly escarpment 
between Hodge run and the Allegheny. It presents the 
same features all along the Allegheny ; and at Great Bend 
it attains a remarkable volume, as shown in the Tuttle cliff 
section^ in which no trace of the Quaker Hill coal appears. 

It is probable, then, that the coal bed will be found re- 
stricted principally to warrant No. 5654, and even to limited 
portions of that tract. 

Snyder's summit^ by far the highest point between 
Hatch run and Hemlock run, (except the small conglomer- 
ate-capped peak a mile south-west of the Pass, which is 
about 5' higher,) is located a mile and a half east of the 
Conewango, about midway between the north township 
line and the Allegheny river. The Warren and Corydon 
road winds around it west and north, attaining an altitude 
of 1,890' at the cross road that runs southerly along its 
east side. The cross-road descends somewhat from the 
corners, and passes through a notch which cuts off this 
summit from another dome to the south-east. Toward the 
south-w^est the surface falls of rapidly, but in irregular 
spurs, toward the Conewango and Allegheny. Thus the 
Suh-Olean and all the measures above it are isolated, and 
the conglomerate is so frequently exposed in its character- 
istic type of a fine-pebble iron-charged rock that its hori- 
zon can be very satisfactorily traced. In about a mile it 
rises north-eastward from 1,890' to 1950'. 

A belief having obtained in the neighborhood that coal 
could be found in the hill, Mr. Randall was led to make 
several examinations of it. No traces of a coal bed were 
discovered ; but the remarkable altitude of the summit, the 
character of the shales upon it, and the thickness of meas- 
ures above the Sub-Olean, furnish interesting subjects for 
study. 

His section was made near the Quaker hill road, 2^ miles 
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north-east of Warren, and a quarter of a mile south of Nor- 
man Snyder's dwelling. 

F. A. Randalls Snyder's Summit Section. 

Elevation of summit above ooean, 2015' 

1. Shales, drab, (ooaltype,) 88 to 1977 

2. Fragments of oonglomerate in loose blocks, oontainlng spedes 

of C««n«can<Au«/orwo«iM lying here at, 1977 

3. Thin bedded shaly sands, containing Fucoids and Crifunds, . . 87 to 1940 

4. Conglomerate (Sub-Olean) of small flat pebbles in an irony 

matnx, graduating downward into fine-grained bufi-oolored 
sandstone, . . 61 to 1889 

5. Shaly sandstones, thin bedded, and oontainlng Orinoida, seen, . 20 to 1889 

Standing upon Snyder's summit, we may get a very 
good idea of the general dips prevailing in this region. 

Looking across the Conewango, one sees Yankee bush 
ridge, 4^ miles W. by S., holding the top of Suh-Olean at 
1895'. Hence, 1940'— 1895' = 45', which is the fall in that 
direction, an average of 10' to the mile. 

Across Hatch run, 2 miles north, Gardner's rocks appear, 
with the Sub'Olean beneath them at I960', a rise of 10' to 
the mile. 

Two miles E. N. E., in the direction of the Pass, the con- 
glomerate maintains about the same rate of ascent, 10' to 
the mile. 

Two miles E. S. E. (near Cobham park) it has a fall of 
about 10' to the mile. 

Two and a half miles S. by E., at the Allegheny cliflPs 
over Cobham well, (see section No. XIX,) a remarkable dip 
is apparent, to- wit : 1940' — 1768' := 173', or an average of 
69' to the mile. 

The general dip from the Pass southwestward is, there- 
fore, about 10' per mile ; and from Gardner's rocks, south 
by east for 2 miles, 10' per mile ; then for 2i miles, 69' per 
mile. 

Similar irregularities north-east of the Pass have already 
been shown. 

T/ie Crawford shale horizon is not so open to examina- 
tion in Glade as in Conewango, being more generally ob- 
scured by drift; but there are exposures and well records 
enough to show that no radical change in structure occurs 
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in passing from one township to the other. Below the 
shales, however, we may notice some variation. The coarse 
pebbly sandrocks of south-western Conewango apparently 
take a north-east trend and fine down into sandstones to- 
ward the south-east. Hence, in this hoiizon no pebble rocks 
of importance are seen in Glade, except in the north-west 
part. In the debris along the river cliffs, blocks of yellow^, 
massive sandstone are frequently noticed, but pebbles are 
very rare. The Great Bend section, Allegheny river series 
No. XXI, may stand as a fair exponent of the structure in 
the south-eastern portion of the township. 

Oil wells are numerous in Glade, but they have been con- 
fined, principally, to the western and south-western parts. 
Beatty well No. 1, located at East Warren or Glade city, 
was the first in the county to demonstrate the existence of 
oil there in paying quantities, in measures beneath the Ve- 
nango oil sands. DevelojDments naturally spread out from 
this center ; North Warren was opened on one side and 
Stoneham on the other, but being checked by unsuccessful 
ventures toward the north-east very little has been done in 
that direction. Two thirds of the township remains to-day 
untested, save by a few wells around the borders and one 
in the vicinity of the Pass at Quaker hill. The Reed well, 
(elevation 1,715' A. T.,) on Culbertson farm, west branch of 
Hemlock run, was drilled in 1880 to a depth of 1,450 or 1,500 
feet without finding favorable indications ; and this dry 
hole, with the previous failures of Hodge run well, in Elk, 
Wolf run well, in Kinzua, Tuttletown well, near Great Bend 
and other wells on the north-east end of the Stoneham belt, 
has put a damper for the present on all further develop- 
ment of the eastern part of the township. Still it is not 
impossible that some paying oil pools may yet be found 
when the region is more thoroughly tested. 



15. Elk township. Organized in 1830. 

Elk township lies in the north-eastern corner of the county 
adjoining the State of New York, and is bounded on the 
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east by the Allegheny river, into which about three quarters 
of its surface drains directly through streams liaving their 
deliveries as well as their sources within the limits of the 
township. The rainfalls along its westerly margin seek 
Jacksons run and Akeley run and thence proceeding south- 
westerly through Pine Grove township enter Conewango 
creek. 

The Allegheny river crosses the State line at 1,270'^ A. 
T. and the south township line at 1,225' A. T. — this last 
point, of course, being the lowest spot in Elk. From the 
elevated table land lying in the south-west corner, and be- 
fore referred to in Glade township, another broad- topped 
divide trends north-easterly and northerly four or five miles 
and then bears oflf towards the north-west corner of the 
township, and continuing north along the line between 
Chautauqua and Cattaraugus counties in New York, it 
forms a central dividing ridge between the Allegheny river 
and Conewaogo creek for a distance of about four miles, 
where it is completely cut through by the glacial valley 
joining Case run, flowing north-westerly, with Bone run, 
flowing south-easterly. The summit in this valley (1,530' 
A. T.) is about 250' above the Allegheny, and 6(X)' below the 
table lands on the divide. 

One of the highest summits in Elk is found in its south- 
west corner, on the road leading from the Warren and 
Corydon highway to Dinsmoor's coal banks; altitude, 
2,129'. 

From this point north to where the divide trends toward 
the north-west the average summit level is 2,100'. 

The highest point (measured barometrically ) in this town- 
ship and in Warren county is reached at the school-house 
at D. Hess' corners, where, on the map, the roads :^ork in 
the center of the second full tract south of the Stare line 
and adjoining Pine Grove township ; altitude 2,170' A. T. 

The Olean Conglomerate is only found in small patches 
in the southerly part of the township where it overlaps from 
Glade, and as it is freely referred to in the report on that 
township it demands no further notice here. 

The Szib Olean is widely distributed over all the higher 
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elevations, and often bears a considerable thickness of She- 
nango shales above it. Hence in many respects the hill 
soil in Elk is very similar to that on " Yankee Bush ridge " 
in Conewango. This difference may be noted, however. In 
Conewango the ridge is quite narrow and the surface is un- 
dulating, numerous depressions having been cut into the 
crest between the streams rising upon it and flowing in op- 
posite directions. Consequently the soil is n^ore or less a 
mixture of the Shenango shales, the fine pebble conglo- 
merate and the underlying shales. But the highlands of 
Elk furnish many broad plots of table-lands. Some sur- 
faces lie wholly within the plane of the Shenango sliales ; 
some within the conglomerate, and others in the shales be- 
low, therefore the soil is rather spotted on the higher points, 
for each plane differs from the other, as the rocks from 
which the soils have mainly been formed differ, the mixed 
soils coming in only on the slopes and lower levels. It 
would be wise for the farmer to study these characteristics 
of the various soils, so that he might learn how to adopt 
his treatment of them to their requirements. 

In consequence of the incoherent nature of the materials 
forming the Sub-Olean in this township, it is inclined to 
crumble in weathering, and, intermixing with the surround- 
ing debris, conceals its outcrops in gentle slopes. Occa- 
sionally, however, it assumes a more massive character, 
and then its escarpments are easily discernible. 

Near the Quaker Hill coal mine, low cliffs may be seen, 
which have thrown off large blocks, sometimes six or eight 
feet in thickness, and principally composed of sandstone, 
but the wagon road passes over the top of the rock on a 
bed of loose white pebbles. 

Less than a mile east of this the Sub-Olean shows as a 
mustard-seed pebble rock, and about the same distance 
west as a yellow coarse-grained friable sandstone. Through- 
out the central part it makes a great deal of pebbly soil, 
and is apparently quite a compact sandstone toward the 
bottom. Its north-eastern extension is a heterogeneous 
mixture of pebbles and sandstone, very much discolored 
by iron. In the north- west corner it forms escarpments, 
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and throws oflf massive blocks. Here, also, its physical 
constitution is not uniform, being in some spots pebbly ; 
in others, sandy ; in one place, soft ; in another, hard. 
The pebbles and sand of the softer parts disintegrate 
readily, and the material, containing much less iron than 
usual, is screened and used for mortar- making. 

Not more than two miles from this, but over the State 
line into New York, the rock thrown from a water well 
fifteen feet deep is identical in appearance with that on 
Yankee bush ridge in Conewango and Snyder's summit in 
Glade. It consists of fine pebble conglomerate, firmly 
cemented by iron and containing iron-lined cavities filled 
with clay, and coarse-grained ferruginous sandstones in- 
closing a profusion of Orinoid stems and flowers promiscu- 
ously intermixed, with now and then a Spirifer or an Or- 
this Michelini. 

Half a mile east of this well, a similar exhibition is given 
by another well ; but here conglomerate predominates, and 
the pebbles are much larger, some of them being two 
inches in diameter, and half an inch thick. 

Within a mile of these two wells are several escarpments, 
showing 25' of massive sandstone, and forming rock cities 
of considerable magnitude. 

There seems to be no more reasonable way of accounting 
for the variations in the constitution and structure of this 
rock than to suppose, either, that it was originally deposited 
by very unsteady and iiTegular cuirents, so that the ma- 
terials were in some places re-worked and re-deposited, 
(being transferred from one place to another, the pebbles 
and sand meantime undergoing various modifications, ac- 
cording to the circumstances controlling them) or, that it 
has been subjected to somewhat similar treatment since its 
original deposition, in consequence of exposure before con- 
solidation to certain conditions of erosion and re-arrange- 
ment, which conditions may have been partly sub-aerial 
and partly sub-oceanic. 

Surface sections in Elk township are hard to get. Only 
along the Allegheny and the streams flowing into it are the 
rocks cut through to any considerable depth, and here the 
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hills are generally so sloping and drift covered that but lit- 
tle fixed rock can be seen. None of the massive sandstones 
and conglomerates, so conspicuous in Conewango and Glade, 
which should here lie between the SubOlean and water 
level, could be seen. A more thorough search perhaps 
along the river front might bring some of them to notice, 
but I think it improbable, for I was equally unsuccessful 
in my efforts to discover them on the opposite side of the 
river, in Corydon township, where the ground was gone 
over carefully. 

Oil wells, — Several drill holes for oil were put down in 
early days along the river bottoms — one at Cornplanter falls, 
said to have been 1,050' deep and one opposite Corydon, re- 
ported 316' deep. These were both wet holes and nothing 
now is remembered about them, except that some little gas 
was obtained. 

A more recent test was made in 1878 on the south branch 
of Hodge run, not far from Dinsmoor's coal bank. But 
this also was a failure, although drilled in the most ap- 
proved manner and carried down to a depth of 1,500' — or 
to within 104' feet of ocean level — deep enough no doubt to 
pierce all the known oil horizons down to and probably a 
little below the Bradford sand. The record is given on page 
30 of additional records. 

Another well was completed in September, 1882, and 
abandoned as a failure at a depth of 1,980'. It was located 
on the south branch of State Line run in warrant No. 5548, 
(the second full warrant south of State line.) The altitude 
of the well mouth is unknown, but judging from the sur- 
roundings, I infer that the drill reached ocean level, and 
probably penetrated a few feet below it. 



South- Eastern and Eastern Division. 



16, Limestone; 17, Watson; 18, Pleasant; 19. Mead; 30, 
Kinzua ; 21, Corydon ; 22, Cherry Orove ; 23, Sheffield. 

Skirting the Allegheny river and along the Tionesta val- 
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ley are some good alluvial bottoms, where farms are occa- 
sionally seen, under a fair state of cultivation. Clearings 
have also been made and comfortable homes established on 
portions of the table-lands of Watson, Limestone, Pleasant, 
and Cherry Grove townships ; but by far the greater part 
of the south-eastern division of the county is j^et in a wild 
state ; and. although a great deal of lumbering has been 
done, extensive tracts of native pine, hemlock, and hard 
woods still remain. 

The dense hemlock forests have induced the establish- 
ment of large tanneries at SheflSeld, Clarendon, and Stone- 
ham. Saw-mills are at work in many places. The inhabi- 
tants being largely engaged in occupations connected with 
these industries, comparatively little attention is paid to 
farming. 

All the higher summits are covered by. the Carboniferous 
rocks. In some places the Olean conglomerate is at the 
surface ; in other places the clay shales or sandstone above 
it. A thickness of more than 200' of these measures remain 
on some of the ridges, and several unimportant Seposits of 
coal have been noticed in different places. 

As a consequence of the variability of these rocks, the 
upland soils derived from them vary according to geological 
location, and the hill slopes are frequently so littered with 
sandstone and conglomerate that cultivation is impracti- 
cable. 

No important deposits of limestone or iron ore are known 
in this region, and it is doubtful whether any of the coal 
beds above referred to will be found of sufficient thickness 
and purity to render them commercially valuable. 

But below all the surface rocks lies a source of wealth 
little dreamed of by those who located their claims upon 
these rugged hills on account of timber alone. The discov- 
ery of oil has revolutionized values within the last two years, 
and introduced a new industry, which, just now, overshad- 
ows all others. Some of the most unpromising tracts of 
land — denuded of timber, covered with rocks, and scarcely 
considered worth the taxes — have suddenly come to com- 
mand $1,000 or more per acre. How great the range of the 
22 IITI. 
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prolific oil bearing rocks may be, how persistent the yield, 
and how profitable are to be the results to the oil operator — 
these points remain to be determined by future develop- 
ments. 

16. Limestone township * Organized in 1829 ; 

and 
17, Watson toiDnship, Organized in ISSO. 

The old township of Limestone had the Allegheny river 
for its v/estern and the Forest county line for its southern 
boundary, with Pleasant township on the north and Pleas- 
ant and Cherry Grove on the east. 

Its high table lands are covered with rocks belonging to 
the base of the Coal measures, and are deeply scored by 
erosion ; their western front draining through a number of 
short, rapid streams into the Allegheny river. The easterly 
water-shed slopes partly east, (holding the head branches 
of Tionesta creek,) and partly south-east into Minister run, 
and Pine or Bob's creek, branches of the Ti(jne.-?ta, which 
join that «tream in Forest county. East Hickory creek 
and its branches drain all the southerly central part. 

Watson township was set off from Limestone March 4, 
1880 ; but there is no special reason for describing these 
townships separately. The only feature not possessed by 
them in common is this : Limestone township, as now de- 
fined, embraces all the territory in the county lying east of 
the Allegheny river which has produced oil from the hori- 
zon of the Venango oil group ; and only the western half 
of that portion has been productive. Here the Venango 
group may be said to fade out eastward and disappear, being 
unrecognizable (in anything like its normal structure) in 
wells drilled further to the north-east, in Limestone town- 
ship. [ 

The lowest x>oint in Limestone township is at the county 
line — surface of water in Allegheny river 1,082 di A. T. 

The highest observed is between the west branch of 

♦ On the geological map the south-east line of Limestone township is wrong. 
It is (Irawn on the norih-^oest line of warrants Nos. 5220 and 5181. It should 
be on the iouihr^oAi line, for these two warrants are in Limestone township. 
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Hickory and the river, near the north township line, 1,840' 
A. T. 

The highest point in Watson township is Snaveley's 
summit, near the center of northern part, 1,930'. 

As tliere are many hills obscured by timber there may be 
higher points than these. 

Along the river above Tidioute the bottoms are very nar- 
row and the valley walls rise so abruptly that little land 
can be had for cultivation, except at the mouths of some of 
the largest streams ; therefore, the principal farming dis- 
tricts are upon the table lands. On the Economy tract, 
south-east of Tidioute, and following the high ground along 
the road to Warren, are many farms which will compare 
favorably ^ath those of the less rugged townships at the 
north. The topography of these highlands is such, how- 
ever, in consequence of the plane of erosion so generally 
ranging horizontally within the horizon of the bassal sand- 
rocks and shales of the Coal measures, that large areas 
must always remain unfit for cultivation. 

The Olean conglomeraie occupies only the highest sum- 
mits in Limestone township, and seldom carries any great 
thickness of carboniferous strata above it. But in Watson, 
where the dividing ridge between the Allegheny river and 
Tionesta creek sweeps around in a curve from Cherry Grove 
to Pleasant, the surface rises so that about 80' of Coal 
measure shales and sandstones remain on top. 

At one of the highest points on the Warren road, near 
the residence of Mr. L. Snaveley, a water well was put down 
by spring-pole in 1881, of which the following is a record : 

Snaveley's Water Well. 

A. T. 
Mouth of weU elevation, above tide, =1,93(V 

Hurfaoe days 9to 9 =1,921' 

Sandstone, 9 to 18 =1,912' 

Coal, . . . J to 18J 

Sandstone, brown and white, 45 J to 64 =1,866' 

Slate or shale, 6 to 70 =1,860' 

Sandstone, white, 7to77 =1,863' 

Slate or shale, 6 to 83 =1.847' 

Sandstone, white, pebbly, (Olban Cono.,) 31 to 117 =%813' 
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Drilling was suspended before reaching the bottom of the 
Olean conglomerate and without obtaining as much water 
as was desired. 

Comparing this record with the sections given elsewhere 
in Pleasant, Kinzua, Glade and Cherry Grove, we see how 
very irregular in structure these bottom Carboniferous 
strata are. The thin coal beds appear to be local and can 
only be classified as lying in a general way at the horizon of 
either the Sharon or the Mercer coals without perhaps 
being the exact equivalents of either. 

The sub'Olean congloinerdte and Shenango shales retain 
the same characteristics in Limestone township as in Tri- 
umph. 

On Economy hill, opposite Tidioute, the sub-Olean 
weathers into thin blocks ; is very ferruginous ; and contains 
a few remains otflsh fins and teeth. 

In the eastern part of Watson it becomes more massive 
and pebbly. 

A fine exposure is seen on the north-west side of East 
Hickory creek, near the plank road leading from Cobham 
to Baxter's mills. Top of cliff (about 20' high and skirted 
with solid blocks of flat pebble conglomerate 8' to 10' thick) 
1720' A. T. 

A short distance from this cliff and about 40' higher the 
base of a 30' escarpment of Olean conglomerate is seen. 
Here also the rock is very solid, being composed principally 
of coarse sand containing a few small pebbles. In some 
parts of the exposure the layers are 25' thick, without flaw 
or seam. In many other places the sub-Olean betrays its 
position by the shape of the ground, by loose blocks, and 
by springs ; but few plain outcrops can be found. 

Crawford shales. — This group, occupying the interval 
between the sub-Olean and the Venango oil sands^ lies en- 
tirely above water level along the principal streams ; but 
has no conspicuous outcrops. Its constitution can never- 
theless be understood by examining the well records fur- 
nished by the Economy Oil Company, published on pages 
31 to 48/ 

The upper part of the group is less argillaceous in Lime- 
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stone township than further south and south-west ; and it 
contains more thin, variable beds of shaly, false-bedded sand- 
stones. The Pilhole grit is not massive ; nor is its horizon 
always constant, or clearly defined. The red shales above 
the First oil sand^ (which form such a prominent feature 
in the wells drilled around Franklin and in Forest county,) 
are here bluish or brownish shales interstratified with 
bands of shaly sandstones. 

The formation as a whole is composed of alternating 
layers of shales and thin-bedded, false-bedded sandstones, 
irregularly interbedded ; so that even the sandstones in the 
horizon of the Pithole grit have not the solidity or the per- 
sistence generally characteristic of that stratum in central 
Venango. 

Venango Oil Group. — At no other place in the county, or 
indeed in the State, is the Venango oil group so favorably 
exposed to surface examination as in the vicinity of 
Tidioute. 

The Second oil sand B, on the Economy tract underlaid 
by bluish and brownish shales, can be traced continuously, 
in the river bluflfs, from the suspension bridge to Hemlock 
run ; and north of this run several good exposures occur. 

The Second oil sand A, rises from the river bed at the 
bend east of Tidioute, and may be seen in a number of 
places both below and above Cobham post-office ; (see Al- 
legheny river section.) 

The Third oil sand, which lies about 90' below river level 
• at Tidioute, is nowhere visible. Its rise northward should 
bring it up to daylight before reaching Irvineton ; but, thin- 
ning out rapidly in that direction, it becomes unrecognizable 
in the wells before its horizon is cut through by the Alle- 
gheny river. A study of the Economy oil well records con- 
firms this statement ; and it receives additional support 
from the testimony of well owners and drillers who have 
thoroughly prospected the country to the north and north- 
east of Tidioute. 

The Lower oil sands, (those of Warren, Clarendon, 
Cherry Grove and Sheffield,) are little known ; for very few 
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wells in Limestone and Watson have been sunk deep enough 
to reach them. 

Economy Oil company's well N, (see Report II, page 178,) 
located on Dunn's run at an elevation of 1158' A. T. was 
drilled to a depth of 1005', i, e. to 153' A. T. By this well 
in all the 787 feet of rocks lying beneath the Tidioute Third 
sand^ only one hard shell of sandstone was reported ; this 
being 8' thick, and 652' below the Third sand. The well 
appears to have been deep enough to have reached the 
Cherry Grove sand^ if that had been present ; but not deep 
enough for the Sheffield sand. 

A well at Tidioute was sunk years ago to the depth of 
about 1000' ; but it proved a failure. 

Two deep wells have recently been put down above Cob- 
ham ; one, at the mouth of Conklin run, on the west side 
of the river ; and one, I believe, on the east side, in Watson 
township. Both records have been closely withheld from 
the public ; it is only known that the wells were unproduc- 
tive : which is not at all surprising, for other deep drillings 
on that range show that it is very questionable whether the 
oil producing sands of south-east Warren extend this far 
north-west. 

A well, on tract No. 543, Watson, in the northern part of . 
the township, (being the second lot from the north line and 
the fifth from the east line, as seen on the geological map,) 
was drilled in 1882, by experienced operators, as a test for 
that section. Without giving any particulars, they assert 
that having been drilled to a proper depth it proved a hope- • 
less failure. 

The Shaio Bros. <fe Green well^ (of which a complete re- 
cord is given on page 20,) located on lot No. 573, Watson 
township, (the second lot west of the N. W. comer of 
Cherry Grove, the north line of Cherry Grove and the south 
line of 573 being continuous,) was drilled in 1878, about the 
time the Tolles well^ at Stoneham, was completed, and be- 
fore any oil had been obtained in the Clarendon, Cherry 
Grove, and Sheffield districts. It cannot be said, therefore, 
that the record was made after any prearranged formula ; 
for nothing was (hen known about these lower oil rocks. 
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The presumption is, that the record is a faithful one; and 
as it seems to show that the general characteristics of the 
oil bearin<^ measures of south-eastern Warren prevail at 
this locality, it would not be surprising if a productive oil 
pool should yet be discovered somewhere near it. 

The first 2>o^ying oil well in the Allegheny river valley 
was obtained on the Economy tract, in the fall of 1860 ; the 
second (" B " ) was completed shortly after ; and on the 2oth 
of December, of the same year, the fiistjlowing well (''A") 
was struck. 

Mr. William Merkel, superintendent of the Economy Oil 
Company, has kindly furnished the following facts in rela- 
tion to these developments : 

The first well was small, yielding only two or three bar- 
rels per day. 

''B" well produced but little oil when first struck and 
looked rather unpromising, but upon being properly tested 
increased to 30 barrels a day, and proved to he an excellent 
well, holding a remarkably steady production, and con- 
tinuing to yield profitably until June, 1868. 

When first opened, the flowing well ("A") threw out large 
quantities of salt water, with about 75 barrels of oil per day. 
It flowed some nine months and was then tubed and pumped, 
but did not yield much oil after ceasing to flow. 

These wells were drilled by spring- pole or ''kicked down," 
no steam engines having yet been brouglit upon the property. 

About 15 wells were sunk along the river bank, on the 
lands of the Economy company, before any drilling was at- 
tempted upon the river hill. Only five of these were good, 
paying wells, and a fair estimate of their average production 
would be about as follows : 

First weU, 2 barrels. 

"A" or flowing well, 15 *• 

"B"well, 30 " 

" C " well, 12 " 

"D"well, 12 " 

Three other wells produced some oil, but too little to en- 
title them to be classed as remunerative. 

The Tidioute Oil Shafts which was similar to an ordinary 
mining shaft, and sunk for the purpose of exposing large 
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surfaces of the oil-bearing rock, so that oil could come in 
more freely than in a small drill hole, was located in Lime- 
stone township, on the bend of the river, about 80 rods 
below the suspension bridge. I have been unable to get a 
complete history of the undertaking, but Mr. L. H. Sprague, 
foreman of the Oil Farm when the shaft was being sunk, 
has kindly sent me the following facts in relation to it : 

''The work was commenced in the year 1864 and aban- 
doned in the fall of 1865 ; size of shaft, 8'X12'; depth, 165'; 
cost, about $48,000. • 

"The point at which bed rock was struck is not remem- 
bered, [it was probably from 40' to 60' from the surface,] 
but below that, to the depth of 141', came slate and soap- 
stone, containing a few sand shells, from V to 2' thick. At 
141' a hard, flinty, fine-grained sand-rock was found, under- 
laid by a stratum containing coarse pebbles interbedded in 
a bluish clayey matrix, but very hard and compact. This 
ended at 152' where the oil-bearing rock, 5' in thickness, 
was struck. 

"A specimen of the oil-rock shows it to be a mass of 
quartz pebbles varying in size from a mustard seed to a 
grain of wheat, with occasionally a flat pebble half an inch 
or more in diameter. The sandy matrix is coarse and 
scanty. When fresh dug and freed from oil the rock was 
so porous that a lighted match could easily be extinguished 
by blowing through a piece of it an inch in thickness. A 
hard, fine-grained sandstone containing m^ny large flat peb- 
bles, white, pink, and slate color, occupied the 8' interval 
bet\yeen the oil-producing stratum and the bottom of the 
shaft. 

''After completing the excavation several holes were 
drilled in the floor. These varied in depth from 10' to 40'. 
Some of them were perfectly dry, some filled with water, 
and one threw water to the height of 50'; but none of them 
produced oil. 

"The 5' pebble rock was tjie only oil-bearing stratum 
found. The oil did not come in from veins or fissures, but 
oozed out of the conglomerate and dripped down on all of 
the side walls alike. On the spot where the shaft was sunk 
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a five-inch hole had previously been drilled, which produced 
about 4 barrels of oil per day, and that was as much as ever 
could be collected in the shaft. This is rather remarkable, 
for it will be noticed that in one case only 6.55 square feet 
of oil-rock surface was exposed, and in the other 200 square 
feet. 

" It was the intention of the company to drift from the 
shaft into the oil rock, to expose more surface for the exu- 
dation of oil, but shortly after the drifting commenced the 
air-pump employed to ventilate the pit gave out. The 
miners came up, and before attempting to return, Mr. 
Hart, the foreman, wishing to ascertain if gas had accumu- 
lated, thoughtlessly lit a piece of oiled waste, and, looking 
down to see the effect, dropped it in. An explosion in- 
stantly followed. He was thrown to the top of the derrick 
and then fell to the bottom of the shaft. After consider- 
able delay, his mangled remains were recovered, ^nd the pit 
was abandoned, for no miners could be induced to work 
in it. 



18, Pleasant township. Organized in 1831f. 

Having a long frontage upon the Allegheny river, both 
on the west and north, the whole township naturally drains 
into that stream, except the rectangular extension running 
southward to Cherry Grove. The Tionesta flows through 
this part in a north-easterly direction having cut out a broad 
deep valley into which a number of tributaries fall. 

The lowest point is found where the Allegheny river 
crosses the south line, 1140 ± A. T. 

The highest points are at Bailey's coal knob near the 
Warren and Tidioute road 1935', and at Bible's coal knob 
near the road from Warren to Tionesta creek, 1955'. 

The greater part of the desirable alluvial lands of the 
township lie along the river east of Sill's run, where some 
fine farms are located. Between Sill's run and Grander' s 
run the river flows close to the steep bluflfs, leaving no tilla- 
ble bottoms. Between Grander' s and Irvineton the river 
hills are cut back to the south, and what looks like a broad 
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valley opens ; but the greater part of this valley is occupied 
by low foot-hills, composed mostly of rock in place, with a 
soil too rough and variable to invite cultivation.* 

Some alluvial bottoms are found, also, along Tionesta 
creek, in the southern part of the township ; but these are 
of a different character, being composed wholly of local 
drift materials. 

On the highlands very few improvements have been made ; 
in fact the surface there is so furrowed by erosion, and lit- 
tered with broken sandstones, that but little desirable farm- 
ing land can be found. 

The Olean conglomerate exposes its most northerly out- 
crop in the spurs and ridges of the river hills ; but nowhere 
except on the point west of Sill's run does it approach very 
near to the Allegheny river; for, at all other places, the 
first range of hills is too low to hold it. This escarpment 
presents af rontage towards the north of 5 or 6 miles. On 
the opposite side of the river, in Conewango township, and 
in Farmington, the conglomerate has all been removed. 

No other such clean cut escarpment as this, terminating 
as it does abruptly, without a single outlier to the north of 
it, is to be found in Warren county, nor any such in the 
adjoining counties. 

The Olean conglomerate is here about 30' thick, very 
massi/e, and remarkable (particularly ifl the central part of 
the township) for the size of its pebbles, some of which are 
larger than a goose egg. 

As a surface rock it crowns the points and hog-backs to 
the north with cliffs and rock cities ; but going south, the 
gentle dip, and the rise of surface in that direction, put 
about 125' of Carboniferous measures above it, at the sum- 
mit between the Allegheny river and Tionesta creek. The 
highest part of this divide appears to be covered by the 
Kinzua creek sandstone ; and in the interval between that 
rock and the Olean conglomerate some traces of coal have 
been noticed. 

* The topography plainly shows the effects of an ioe-gorge in this basin be- 
fore adequate relief oould be obtained through the great southern outlet. 



18. PLEASANT. nil. 347 

The Dailey coal opening is on the west brow of the high- 
lands, about 4 miles south-east of Irvineton. 

The Dible coal opening is 3i miles a little north of east 
from Dailey' s, and on the east point between the Allegheny 
and Tionesta. A continuous range of highlands extends 
from one point to the other ; but this summit is so indented 
by the cutting of interlocking streams, rising upon it and 
flowing in opposite directions, that no large areas of the 
higher rocks remain. 

The following geological sections were made by Mr. Ran- 
dall,' after a special examination of the localities : 

Section seen on land of Emery Dailey, in tract 479, (near 
north line of tract,) Pleasant township, 5^ miles south-west 
of Warren. By F. A. Randall. 

Dailey section. 

Summit between Lenhart*a run and Sill's run, A. T. 1,984' 

1. S. S. coarse, yellowish ; seen, 50' to 1,884' 

2. Concealed, 28' to 1,861' 

8. Shale, brown, containing large ovoidal concretions of gray iron 

ore, 8' to 1,853' 

4. Coal, bright and good 1' to 1,852' 

5. Shale, soft, brown and purple, 10' to 1,842' 

6. Concealed, 6 to 1,836' 

7. 8. S. coarse, grey, iron stained, 80' to 1,806' 

8. Conglomerate, ovoidal pebbles, small egg-size at bottom, gra- 

duating to the size of a pea at top, (Ousan Conqlombratk,) . 80' to 1,776' 

Section near the coal opening on land of Smith & Dible, 
tract No. 456, Pleasant township, 3 miles south of Warren: 
composed from various exposures in the neighborhood and 
reduced to location of the opening. By F. A. Randall. 

Smith and Dible section. 

Summit between Allegheny river and Morrison run, A. T., .... 1,055' 

1. Sandstone, white, ' 24' to 1,931' 

2. " yellowish brown, 85' to 1,896' 

8. Conglomerate, angular pebbles, 2' to 1,894' 

4. Shale and thin, flaggy sandstones, 18' to 1,876' 

6. Cbai, thin, 1,876' 

6. Shale and flaggy sandstones, 10' to 1,866' 

7. Sandstone, coarse, friable, iron-stained, 42' to 1,824' 

8; Conglomerate, ovoid pebbles, base coarse, top tine, (Olban,) 80' to 1,794' 

9. Sandstone, shaly, fine-grained, buff color, 52' to 1,742' 

10. Conglomerate, flat pebbles, coarsest at top, (Sub-Clean,) . . 20' to 1,722' 
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In running the levels from Warren to this coal opening 
the following benches were established : 

Datura, p. A E. depot, Warren, A. T., 1,200' 

B. M. on hickory, E. of road, Lauffen burger and Dible line, 1,373' 

B. M. S. of road, at bars of west field of Myer's flArm, 1,706' 

B. M. on small oak, W. of road, J. Siechrist*s 8. field, I,8r3' 

B. M. east side of road, on summit, . . 1,055 

B M. east side of road at old ooal opening, 1,867' 

The sub'Olean, conglomerate furnishes no very prominent 
exposures in Pleasant township, being generally hidden by 
the debris of overlying rocks. 

Along the river front west of Sill's run it is an irregularly 
bedded, fine-pebble, iron-chai'ged rock; the same as in 
Conewango township. But in the eastern part it becomes 
more massive and contains larger pebbles^ being very similar 
in structure to the conglomerate at Stoneham and Clarendon. 

A fair exposure of about 20' of sub-Olean may be seen 2^ 
miles south of Warren, just south of the road leading from 
Sill's run to the Warren-Tionesta road, probably on land of 
J. Lauflfenburger ; base 1790' A. T. 

Opposite the residence of Mra. Knupp, half a mile north- 
west from the last-named outcroj), lies a very peculiar bed 
of fine pebble, ferruginous conglomerate, and fine-grained, 
yellow, shaly sandstones, about 20' in thickness ; base 1645' 
A. T. The sandstone contains large quantities of Crinoid 
stems and both sandstone and conglomerate are similar in 
appearance to those seen on the hills of Conewango town- 
ship ; but they do not lie in the same horizon ; for the Cone- 
wango beds come in at the top of the sub-Oltan^ while the 
Pleasant beds lie about 125' below it. Not having noticed 
this peculiar deposit in any other part of the county, I infer 
that it is local and of quite limited extent. 

The only thick massioe sandstone seen below the siib- 
Olean along the river front, outcrops in one of the foot-hills 
between the highway and river, nearly opposite Jackson's 
station. The top of this hill is composed of sandy shale at 
1510' A. T. At 1440' a 25' massive sandstone, containing 
some layers of flat pebbles, cliffs out on the side toward the 
river. This rock can hardly be identified with the Jackson' s 
station conglomerate which lies at 1382' A. T, It more 
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probably represents the top rock in the Irvineton section, 
(No. XIII.) The Jackson station conglomerate may be 
concealed below. 

Oil Wells. — No profitable oil wells have yet been drilled 
in the township. Indeed, but few proper tests have been 
made there. Years ago three wells were drilled on Tionesta 
creek, but they were only 700' to 800' deep and therefore 
did not reach the Clarendon oil sand. 

Capt. Dingley drilled six wells on or near Sill's run (for 
records see page 19.) None of them were paying wells, but 
they found some oil in sandstones lying in the Warren oil 
horizon, thus showing that the territory lies within the 
limits of a possible oil field. 

In the summer of 1882 a well was completed on tract No. 
4o2, at the head of the west spur of Sill's run, (near the two 
southerly branching roads on the map,) of which nothing 
can be said except that it was properly drilled and drJ^ 

These Sill's run wells may all be included in a narrow 
belt running south-west in continuation of the Warren de- 
velopment and their failures cannot be said to condemn the 
whole of the township. 

Another well is now being drilled, I understand, in the 
eastern part of the township, on Morrison run. This will 
be an important test in a new direction. 

19. Mead township. Organized in 18Jf,7. 

The togography and drainage of Mead are deserving of 
more than passing notice. Here are seen bold, bare escarp- 
ments of conglomerate, valleys deeply filled with Drift, re- 
versed streams, and summit swamps like some of those on 
the lake Erie divide. One deep, wide valley, evidently ex- 
cavated by waters anciently coming from the south, and 
delivering northward through the old Conewango channel, 
parts the township into two nearly equal halves. This an- 
cient channel is filled at Clarendon with Drift clavs and 
gravel to the depth of at least 250'. Prom the low divide 
here formed flow southward the upper waters of the present 
Tionesta, leaving an insignificant stream called Dutchman's 
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run in sole possession of the northern part of the grand old 
valley. 

This very remarkable reversal of drainage was briefly re- 
ferred to in Report III, page 349. When that was written 
no oil wells had been drilled at Clarendon in the deep part 
of the valley, and the actual depth of Drift was unknown. 
The theory of pre-glacial drainage then advanced, and the 
figures then published, called for a depth of about 250' ; 
but no positive proof existed that the Drift in this part of 
the valley was deeper than in other places. Now, however, 
the flats are covered with derricks, beneath which drive 
pipes were put down from 200' to 250' before reaching bed- 
rock. 

Even on some of the knolls and foot hills long strings of 
drive pipes have been required. Operators were surprised 
to find the depth of Drift greatly varying within short dis- 
tances, and sometimes indirections least expected. It is 
evident that the ice which caused the filling up of the old 
valley re-dressed its -side walls, and, in some cases, cut 
down their salient points below present water level ; after- 
wards covering them with Drift. When the new stream se- 
lected its bed it had the greatly widened valley to wander 
in, and as it flowed in a contrary direction to the one which 
had originally excavated the much deeper original valley, 
its meanders bore no relationship to those of the old stream. 

By glancing at the maps of pre-glacial drainage accom- 
panying Reports I* and Q*, the reader will perceive how 
favorably this old valley was situated to catch the northern 
ice-currents. Other streams in the Chautauqua basin, such 
as the Upper Allegheny river, Tunangwant creek, and Kin- 
zua creek flowed northward ; but none of these were so pecu- 
liarly located as the Tionesta. They were all more or less 
protected from the ice-shove by the northern highlands of 
the basin. The Tionesta valley, on the contrary, opened 
directly into the main northern valley, through which the 
ice had free movement until checked by the highlands at 
the south. 

The center of Mead township must have been already 
deeply trenched by the old streams converging there ; and 
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all along their valleys the ice filled in and lay perpetually 
wasting, and being perpetually renewed by fresh supplies 
from the north, so long as the southern outlets were kept 
open, and were being deepened. Similar operations were 
going on in the other valleys just mentioned, but less ener- 
getically. No southern outlets were enforqed at the heads 
of the Allegheny and Tunangwant ; therefore the streams 
still continue to flow northward as of old. But the Kinzua, 
finding relief through the Great Bend cut, allowed the Al- 
legheny to supercede it north of that point, and now occu- 
pies only about half of its original valley. 

Meantime the Tionesta had been acquiring two outlets ; 
one through its connection with the Allegheny, the other 
across the southerly rim of the basin into the main trunk 
of modem Tionesta. By the latter, direct southern commu- 
nication was had with the lower Allegheny, through a val- 
ley already prepared, outside of the great ice-filled basin, 
and joining the river at a point 20 miles or more below the 
summit highlands, where the grand sluice-way for the 
Chautauqua basin was being excavated. 

The comparatively unobstructed drainage through the 
southern or Barnesville gap, must have invited a general 
movement of water and ice in that direction, while, at the 
same time, the north end of the valley was under the influ- 
ences of the Allegheny river drafts. Hence, currents were 
induced to flow in opposite directions in the same valley. 
As a result of this but little motion would prevail at the 
point of diffluence, and there the ice-borne ddbiis accumu- 
lated more rapidly than in other places, building up a bar- 
rier which formed a i)ermanent divide as the waters lowered 
and ice wasted. 

Similar causes have produced like effects in all the other 
basins. As the Great Bend cut became sufficiently enlarged 
to accommodate all the northern Allegheny waters, the old, 
unused, and consequently still-water channel between 
Steamburg and Randolph filled up and became a valley- 
summit. As the Allegheny outlet deepened at Thompson's 
and all the currents set southward towards it, the old pre- 
glacial valley at Cassadaga filled up. As Oil creek opened 
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southward its former northern outlet into French creek filled 
up. As new French creek opened into the Allegheny the 
old Conneaut outlet filled up. For every southern outlet 
opened, a northern outlet filled. 

They go in pairs — fill near Steamburg, cut at Great Bend ; 
fill at Cassadaga lake, cut at Thompson's ; fill at Clarendon, 
cut at Barnesville ; fill north of Titusville, cut south of it ; 
fill at Conneaut lake, cut above Franklin. 

The fact that each glacial cut now drains a distinct basin 
of its own, from which an old drift-filled northern outlet 
can be traced, seems to me to be a cogent argument in favor 
of pre-glacial northern drainage. And, inasmuch as all 
these southern gateways are opened through highlands ris- 
ing from 250' to 500' above the drift-filled barriers at the 
northern ends of their respective basins, it is evident that 
the summit erosion at the gaps must have been inaugurated 
by agencies much more potent and universal in action than 
any that could possibly have prevailed within their com- 
paratively narrow limits. The hypothesis of a grand Mer- 
d^-glace filling the old valleys of Erie and Ontario, and 
overflowing the dividing ridge at the south, is the only one 
that aflfords a reasonable explanation to account for this 
extraordinary erosion of deep gorges upon high summits. 

The Drift-divide in Tionesta valley occurs on the range 
of east and west highlands, continuing across Mead from 
Pleasant to Kinzua, and hence the township is divided 
nearly centrally into a north and a south water-shed, the 
former being drained by Hook's run, Dutchman's run, and 
Morrison's ran into the Allegheny river, the latter contribut- 
ing directly to the Tionesta. 

The lowest point in Mead township is at the north-west 
corner, where the surface of the water in the Allegheny is 
at 1,178' ± 

The highest point observed, 1,910' A. T., is in the east- 
em part of the township on the divide between Dutchman's 
run and '^Mile run,"* 1,910'. 

The farming lands of Mead lie wholely along the valleys, 
the summits being so universally rough and rock covered 

*Thia is an error on the map. It should read ** Six Mile run." 
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that very few, if any, attempts have been made to clear 
them. As but little northern drift has penetrated south of 
Clarendon, the soil of Tionesta valley differs somewhat from 
that along the Allegheny river, but not enough perhaps to 
be noticeable in any remarkable degree. It is probably a 
little more clayey and colder, but, nevertheless, is capable 
of producing very good crops where properly cultivated. 

Drift deposits. I have never been able to get a complete 
suite of specimens from any of the deep drive pipe wells at 
Clarendon to show the exact stratification of the Drift de- 
posits there. Sufficient is known, however, to warrant the 
assertion that very tittle northern material can be found, 
and this only upon or near the surface. 

In Anchor Oil Company's well No. 1, Eagan tract, Clar- 
endon, 215' of pipe was driven principally through clay. 
Two beds of pebbles and sand about 12' thick were pierced ; 
one at 150', the other at 208'. Samples of these gravels 
have been preserved, and they are composed entirely of 
local rocks. It is noteworthy that not one particle of the 
metamorphic rocks so common in all the surface Drifts of 
the country north-west of the Allegheny can be detected in 
them. The pebbles are of bluish-gray and yellow sand- 
stone, flat and water- worn. Some of them are 1^" in diame- 
ter, and contain fossil impressions, others are fine-grained 
and micaceous. Intermixed with them are many quartz 
pebbles derived from the disintegrated conglomerates of the 
surrounding hills. 

Conglomerate bowlders of considerable magnitude are 
sometimes struck by the drive pipe, but they are generally 
so soft that the pipe can be forced through them after a full 
sized hole has been drilled ahead. . These facts indicate that 
the old valleys commenced to fill long before the northern 
drift-bearing ices reached them. 

The Olean conglomerate has nearly all been eroded from 
the surface of Mead township. Throughout the central 
portions none of it remains. On the western side it caps 
the two highland spurs which form the heels of the horse- 
shoe ridge which surrounds the head-water branches of 
Tionesta creek. On the east it covers a few of the higher 
23ini. 
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summits. In aU these situations it is not overlaid ty higher 
rocks, or with a very little if any. 

The sub'Olean has a wider field of occupancy, and covers 
nearly all the high points and ridges between the streams. 
It often makes prominent cliffs, ^ at Clarendon and Stone- 
ham. Here it is a massive current-bedded, coarse-pebble 
stratum, from 30' to 40' thick. Towards the south it dips 
beneath the summit surfaces and the Shenango shales over- 
lying it give character to the soil. 

Of the measures underlying the sub-Olean no good ex- 
posures can be found. 

A massive flat-pebble conglomerate, 26' ( ? ) thick, out- 
crops on the west side of the valley at Stoneham, and also 
along the hills to the north-east. This stratum lies about 
270' below the syh-Olean, The interval between the two 
rocks seems to be composed almost wholly of sandy shales 
or shaly sandstones. 

This massive conglomerate seems to be restricted to this 
locality, for I have not detected it elsewhere, either in oil 
wells or in surface exposures. Below it come sandstones, 
shales and red rocks, arranged in different order in different 
localities, as the oil well records (given elsewhere) plainly 
show. 

Oil Wells. — The first paying oil well obtained in the 
Warren oil group south-e4ist of the Allegheny river, was 
Tolles well No. 1, struck in January, 1878. (See page 20.) 
Since then several hundred wells have been drilled in the 
vicinity of Stoneham, Clarendon and Tiona, and the central 
I)art of the township has been developed into an important 
oil field. The wells are comparatively small but lasting 
and with better prices for oil the district would be a flour- 
ishing one. The effects of the oil business are seen in the 
increase of the inhabitants of the township and the ra- 
pidity with which the town of Clarendon has been built up. 
In 1878, when the Tolles well was struck, probably not 
more than 450 people resided in Mead ; in 1880 there were 
1150 ; and a census taken in 1882 would have shown, no 
doubt, more than double that number. 
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20, Kinzua township. Organized in 18W, 

This township, lying east of Mead and adjoining McKean 
county, is a wild forest tract with scarcely a habitation, ex- 
cept along the Allegheny river front and in Kinzua creek 
valley. All the rest of it may be called table land, with a 
variable surface, rising from 1,800' A. T. in the southern 
part to 2,154 at Coal Knoh^ a little south-east of Great 
Bend, where the highest point in the township is found ; the 
lowest being on the Allegheny river, 1,199 ±:. 

From Coal Knob a spur of the highland runs out west- 
wardly between the Allegheny river and Hook run ; and 
another south-eastwardly along Kinzua creek. This spur 
widens toward the west into the range of highlands which 
crosses Mead and Pleasant townships. These broad sum- 
mits determine the direction of drainage ; the northern half 
of the rainfall going west and north and east into the Alle- 
gheny and Kinzua creek ; the southern half wholly into the 
Tionesta. 

Several hundred acres of fine alluvial lands are under 
cultivation near Kinzua village, in the broad basin at the 
junction of creek and river. The flood- plain is here skirted 
by beaches and terraces similar to those seen at Warren, 
Bamesville, Irvineton, and, in fact, on every considerable 
stream in the county where a wide basin is cut at its con- 
fluence with another stream and the outlet narrows below.* 



* We may reasonably suppose that there came a time during the recession 
period when the Chautauqua basin, by reason of lU elevation of over 700' 
above lake Erie, became relieved from all extraneous ice-pressure. This hap- 
pened when the northern mer-de^lacct reduced in volume and finding ample 
outlet through the low levels of Ohio, retired within the lake basin. The 
Chautauqua basin then became a small independent mer-de-^lace, but left 
alone to its own resources and subjected to dimatal conditions constantly 
growing more unfavorable to accumulations, the ice-sheet gradually dimin- 
ished in thickness and eventually became so much reduced that it ceased to 
flow over the southern divide. Prom this time the movements of the wasting 
ice must have been governed principally by the topography of the surface 
beneath it. Gravitating toward the main lines of drainage, it first left bare 
the highest summits, then the table-lands were uncovered, and finally only a 
network of ice-cores remained in the gorgra. As many of the valleys are deep 
and wide these ice-cores, wasting but slowly, may have held possession of 
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The Olean conglomerate in the Allegheny-Kinzna ridge 
is of extraordinary thickness, as may be seen in Tuttle 
cliflf section, Allegheny river series No. XXII, and carries 
above it about 240' of carboniferous measures. The section 
at the highest point, about a mile south-east of Great Bend, 
extends up to the top of the Johnson run sandston^s^ and 
contains three coal beds which appear to lie at the geolog- 
ical horizon of the Alton coals of McKean county. The 
Quaker Hill coal appears to be entirely absent from the 
section. 

Coal beds. Little can be said about these beds for they 
have never been thoroughly proven. Years ago a small 
quantity of coal was taken out and hauled to Kinzua vil- 
lage for local use, but the workings are now inaccessible, 
and no fair sample of any of the beds could be procured for 
analysis. The details given in Mr. Chance's section were 
furnished by Mr. Wm. English, who made the openings. 

Whatever may be the value of these coals they cannot be 
of any very great commercial importance, for the ridge 
upon which they are located is cut down below them at 
the saddle-back between Mead & Eddy run and Hook's run, 
and thus the productive area is limited. The southern 
part of the township is probably all too low to catch them. 

The sub-Olean is a persisteutt and well-defined stratum 
throughout the township. It forms many escarpments 
along the steep bluffs bordering Kinzua creek and the Alle- 
gheny, and caps the point south of Kinzua village. In the 
western and southern parts it is the surface rock on most of 
the hills skirting the streams, the higher rocks coming in 

them long after the highlands were unoovered. In effect they were islands 
occupying a large portion of the valleys and causing the water currents to 
flow m side channels. When freshets occurred and the waters ran high, one 
shore was beaching along the blu^ leaving permanent deposits, the other 
upon unstable ice islands, ever changing and ever shedding whatever they 
might hold or receive, into the moving waters at their bases. The large pyra- 
midal masses in the basins at the confluence of streams were the last to dis- 
appear, and therefore we might expect that the areas occupied by them, which 
had so long been protected from silt accumulations, while the rest of the val- 
leys had been receiving them, would be considerably lower in level than their 
surroundings. In some cases, the ice-cores seem to have given place to tempo- 
rary lakelets, which have graduaUy drained as the river finaUy completed 
the adjustment of its bed. 
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above it on the table lands of the divides. Wherever seen 
it is a massive and generally conglomeritic rock from 30' to 
50' in thickness, current-bedded, reticulated with thin seams 
of accretionary iron ore, and always inclined to weather in 
layers. Frequently the blocks are large and massive, but 
as a rule they measure much less in a direction transverse 
to the bedding than in any other. 

The interval between the Olean and sub-Olean at Great 
Bend is only 25', while at the south line of the township it 
widens to 75' or more. 

Few oil wells have been drilled, and these in such loca- 
tions that by far the largest part of the township may still 
be classed as not thoroughly tested territory. In 1879 two 
unsuccessful ventures — located about a mile apart — were 
made on the highlands near the center, and one on Wolf 
run near Kinzua village. The records of these — Beatty, 
Logan and Van Scoy wells —may be found on pages 27-29, 
forward. 

The central wells were drilled very deep ; one 2285', the 
other 2240' which carried them down 380' and 420' below 
ocean level. The geological horizon of the Clarendon oil 
sand ought to be reached at about 450' above tide at which 
point we find a sandstone reported in the records, but no 
oil. The structure, both above and below this sand, shows 
plainly that the same band of sandy measures that furnishes 
oil at Stoneham, Clarendon and Garfield, ranges through 
central Kinzua ; but whether any of its members will here 
prove productive of oil or not, remains for future develop- 
ments to show. 

Van Scoy No. 1 seems to have made quite a flattering 
show of oil while drilling, but after being for some time 
manipulated as a "mystery" it was abandoned ; the belief 
being still strong among the surrounding land owners that 
it was spoilt intentionally. 

Van Scoy No. 2, on Kinzua creek, 2i miles south of Kin- 
zua village, was completed in November, 1880, and starting 
oflf at the rate of 30 barrels per day, first demonstrated the 
fact that oil existed in paying quantities in Kinzua town- 
ship, and created no little excitement in the oil trade. 
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About the same time a test well at Great Bend near Tnt- 
tle cliff rocks came in with a good flow of gas but no oil. 

These were all the wells drilled up to that time that could 
be regarded as fair tests of the territory. Since then, how- 
ever, several more have been sunk in the vicinity of Van 
Scoy No. 2, but with such indifferent success that the de- 
velopment of only a small pool has resulted. At present 
no special efforts are being put forth to connect it with 
other oil fields either to the north-east or to the south-west, 
but no doubt the scarcity of proven tenitory to operate 
upon and the prospects of better prices for oil will soon 
start the drill again in this and other parts of the township. 

^i. Corydon township. Organized in 1846. 

. This small and unimportant township is only a narrow 
strip skirting the Allegheny river and Kinzua creek and 
extending eastward to the tops of the river hills. It holds 
the mouths of Sugar creek and Willow creeJc^ two streams 
of considerable size which reach well up into McKean 
county. 

Along the river and creek bottoms are some fine farming 
lands. Being so accessible to the river most of its valuable 
timber has been removed ; and it has neither coal nor iron- 
ore. 

The Buffalo, Pittsburgh and Western Railroad, following 
the east bank of the river from Corydon to Kinzua, and to 
be in operation before the close of 1882 will add greatly to 
the vitality of the township for it thus becomes the natural 
outlet for the products of all the north-western portion of 
McKean county. 

The lowest point in the township is at the mouth of Sugar 
run, 1225' =t. 

The highest point is on top of a rock city on the river 
hill, along the road from Kinzua village to Marshburg, 
2030'. 

The Olean conglomeraie retains possession of but one 
summit — the highest point above mentioned. 

The stib'Olean caps several hills along the creek and 
river in the southern part, but is cut back into McKean 
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county on the northern. It furnishes an excellent stone 
for masonry, and the railroad bridge abutments of this part 
of the valley have been constructed almost entirely from 
loose blocks of it which have traveled down from the hill- 
tops. On the Marshburg road the interval shales lying be- 
tween the Olean conglomerate and the sub-Olean appear to 
be about 30' thick. 

No paying oil wells have been obtained in Corydon. In 
fact no proper tests have been made within its lines. Two 
or three wells were sunk in early times along the river ; one 
at Cornplanter falls said to have been 1,050' deep, which 
furnished gas and mineral water, but was never tubed or 
tested in any way. 

Near the south-western comer of the township some oil 
is now being produced on Kinzua creek ; and some also on 
Sugar run, in McKean county, about two miles east of the 
county line. No direct connection between the two pools 
has yet been traced. 

On Willow creek several tests have been made near the 
county line, and although these particular wells came in 
diy they leave large areas still untested, where it is quite 
possible that a prolific oil rock may yet be found. Below, 
are records of two of these wells. 

Bailey & Sunderlin Well No, 1. 

1879-SO. 

Located on Willow creek about one mile from the village 
of Corydon, on tract No. 3703, McKean county, on the 
south-west quarter, and near the county line. This is the 
most north-westerly warrant in McKean county. Authority 
Mr. Sunderlin' s note book. 

WeU mouth above ocean in feet, 1,320 

Drive pipe, 103 to 103= 1,217 

Slate and shells, 87 to 190= 1,130 

Red rock, . 10 to 200= 1,120 

Slate and shells, (cased at 203',) 226 to 425= 885 

"First sand," close, gray, 6 to 431= 889 

Slate and shells 123 to 554= 766 

" Second sand," close, gray, 77 to 631= 689 

Shelly, (gas at 1,019,) . 483 to 1,114= 206 

Sandstone, ftne-grained, blue, (gas ) .... 15 to 1,129= 4-191 

Slate and shells, 472 to 1,601= -281 
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Bailey & Sunderlin Well No. 2. 

Sept. 1880. 

Located on Willow creek, warrant No. 3703, McKean 
county, about a mile and a quarter east of well No. 1. 
Authority, Mr. Sunderlin' s note book. 

Well mouth above ocean in feet, 1,370 

Drive pipe, 128 to 128= 1,242 

? (cased at 228,) 882 to 460= 910 

"First sand," 80 to 540= 830 

SlieUy sands, 40 to 680= 790 

Slate, 16 to 595= 775 

•♦Second sand," (good gas,) 87 to 682= -f688 

Slate and shells, 850 to 1,632= —162 

22. Cherry Grove township. Organized in 18Ji7. 

Cherry Grove is the only township in the county whose 
boundaries form a complete parallelogram and whose sub- 
divisions are uniform throughout. The original warrants 
composing it contained nominally 1,000 acres ; that is, 1,000 
acres and 5 per cent, allowance for roads, making really 
1,050 acres. They were laid out 625 rods long north and 
south, and 320 rods east and west. Having been sub-di- 
vided into six lots, the theoretical dimensions of the present 
tracts are 175 rods north and south, and 160 rods east and 
west; equal to 175 acres. But the original measurements 
upon the ground were not accurately made, and there is a 
surplusage of from five to ten acres in nearly all the lots. 
As the maps are now plotted, there are 12 lots in an east 
and west range and 14 lots in a north and south range, but 
those adjoining the Forest county line are not full lots. 

Commencing at the N. E. comer with lot No. 587, they 
are numbered continuously from east to west, (including 
the two square lots in Limestone township,) then from west 
to east, and so on, to and fro, down to the Forest county 
line. 

On our geological map no numbers are given, but they can 
be readily supplied from Mr. Rowland's excellent map ac- 
companying this report. 

The central portion of Cherry Grove is occupied by high 
table-lands connecting at the west with those of Limestone, 
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and throwing out a spur towards the north-east, between 
Famsworth branch and Arnot run. These summits have 
the highest average altitude (about 2,000', A. T.) of any in 
this part of the county, and they form a broad water-shed 
from which the rain-faJl drains both north and south ; but 
both slopes contribute to the Tionesta. 

The south-flowing streams lie in rather narrow, deep-cut 
valleys, which may generally be followed over the ridge, 
through notches from 50' to 75' lower than the summits, 
into the valleys of northerly flowing streams. Here, as in 
every other part of the county, the topography bears wit- 
ness to the action of ice. Toward every place where a free 
movement was guaranteed, the ice currents centered, and 
the accelerated motion along such lines, caused more rapid 
erosion and deeper cutting. 

North of the divide, the country is far more broadly 
eroded than south of it, and the northern streams contain 
much greater deposits of Drift than the southern. For in- 
stance, Famsworth branch rises within a short distance of 
the head of Minister run. Its waters fall into Tionesta 
creek at Clarendon, about 20 miles above the point where 
the waters of Minister run reach the same stream. Its val- 
ley is very broad, and has been proven to be deeply Drift- 
filled, by the length of drive pipe used in oil wells at its 
mouth. 

The Minister run valley is comparatively narrow and evi- 
dently holds no deep deposits of Drift, about 50' being all that 
has been found in wells near its mouth. The contrast in the 
physical aspects of the two valleys is apparent to the most 
casual observer ; but when in addition to this a comparison 
of relative levels shows the old valley floor at the mouth of 
Famsworth branch to be from 25' to 50' lower than the old 
valley floor at the mouth of Minister, which is 20 miles 
further down stream, an anomaly is presented which is 
hard of explanation by any other theory than that of a pre- 
glacial northern drainage for the waters of the present up- 
per Tionesta. 

The highest points noted in the township are on lot 616, 
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in the north-eastern part, (2015',) and on lot 668, near Mr. 
Farns worth's, (1980'.) 

The lowest spot is probably on Minister run at the south 
township line, (1250 ±:.) 

Farms. — Comparatively few clearings have been made in 
Cherry Grove, as is shown by tlie fact that while it contains 
an area of about 45 square miles, the census of 1880 returns 
only 158 inhabitants.* The farms are all upon the table 
lands of the central east and west ridge and spur running 
out from it toward the north-east, and are therefore located 
upon soils derived from carboniferous rocks, which, al- 
though fairly productive, are rather cold and clayey and 
possess no great depth of mold. South of the central road, 
and in the north-west corner all is a wild wilderness. 

Previous to the advent of the oil seeker, the wealth of 
the township was supposed to lie in its forests and the prin- 
cipal business was bark-peeling and lumbering ; but now a 
great change has taken place. Surface values are little 
thought of, and lands that formerly sold for five or ten dol- 
lars per acre readily command prices varying from $50 to 
$1,000, with i or i of the oil reserved in addition. The 
richly productive portions however, bear but a small pro- 
portion to the whole area and probably it will not be very 
long before some of the lots which have changed hands at 
high prices will again be advertised in the treasurer's an- 
nual tax sales. 

The Olean conglomerate makes many conspicuous out- 
crops, and loose blocks obstruct the upper parts of the val- 
leys of most of the streams, particularly those on the south- 
erly slope. Copious springs issue from it and the overlying 
sandstones, feeding streams which wander over pebbly bot- 
toms and afford some of the best trout fishing to be found 
in the State. The summit areas of the central part rise 
some 200' or more above the base of the Olean, and appear 
to reach high enough in two or three places to include all 
the members of the conglomerate series. No good surface 



♦ In Auf?u8t. 1882, when the new oil towns of Famsworth, Garfield and 
Vandergrift city were in their prime, it is probable that a census would have 
shown a population of three or four thousand. 



22. CHERRY GROVE. IIII. 363 

section of these rocks can be obtained, and the records of 
wells drilled upon the plateau have not been kept suffi- 
ciently in detail to be of any service except in a very gen- 
eral wav. Some traces of coal have been noticed in wells 
near Garfield, but nothing worthy of mention. The carbo- 
niferous sandstones appear to be irregularly stratified, one 
driller reporting almost a continuous sandstone to the depth 
of 150' or more from the surface ; another claiming in the 
same horizon several bands of sand with slates and shales 
intervening. 

Coal seams of considerable thickness are known to exist 
south-west of the oil development at Garfield for the out- 
crops of two beds are seen. The lower one is laid bare in the 
bed of a small branch of Amot run, and is said to have been 
the first coal discovered in Warren county. Mr. Montgom- 
ery Farnsworth, on whose land the exposure occurs, says 
that considerable coal has been taken from this spot (by 
stripping) at different times for blacksmithing purposes ; 
for which it answers very well, although it makes a great 
quantity of ash. He reports the succession as follows : 

V of good coal, thinly laminated. 
2' of coal slate. 

V of good coal, more solid. 

V ot slaty coal, resting upon clay. 

This coal bed evidently lies not far above the top of the 
Olean conglomerate, as shown by surrounding exposures 
and records of oil wells. 

Near the south line of lot No. 668, about 160 rods toward 
the south-west from the above mentioned coal bed and 70' 
higher lies another coal seam which has been drifted into to 
a distance of about 200'. This is also on land of Mr. Farns- 
worth, and as nothing has been done at mining for several 
years, and the drift is now impenetrable, we can only give 
his description of it. 

FarnjsworWs coal bed. 

V 6" of coal, thinly laminated, but bums well, making a 
hot fire and but little ash. 

0' 2" of slate and yellow mud. 
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0' 4" of coal, good, but thinly laminated. 

V 0'' of slate and mud with some iron pyrites. 

2' 0" of coal, a little better than the first. 

4' 0" of indurated clay not cut to bottom and full thick- 
ness unknown. 

The coal comes in under a coarse-grained yellowish sand- 
stone about 20' in thickness, which within 50' of the en- 
trance forms a safe roof to the drift. It seems probable 
that this is the representative of the Johnson ran sand- 
stone of McKean county. Its base is 1950' A. T. and as far 
as the drift extended it rises very perceptibly toward the 
west. 

The underlying indurated clays are gritty, micaceous and 
full of carbonized rootlets ramifying in all directions. The 
slates and clays interbedded between the coal seams con- 
tain masses of plants, contorted and pressed together in in- 
distinguishable confusion. 

Of the sub' Oleaii and Shenango shales as surface rocks but 
little can be said, for they are generally covered by debris 
from the hills above. At Garfield, according to drillers' 
statements, the sub-Olean varies in thickness from 45' to 
110'. The Shenango shale interval also varies, but it is 
plainly seen that it has expanded here to nearly double its 
average thickness north-west of the Allegheny river. Drill- 
ers claim that above the Mountain sand they find the struc- 
ture in no two wells exactly alike. The measures appear 
to be a mass of variable sandstones and sandy shales. Some- 
times the sub-Olean is found coarse-grained and pebbly, 
with its position well defined by softer measures above and 
below it ; at others it is a fine-grained bluish rock gradua- 
ting imperceptibly to the driller into shaly or flaggy sand- 
stones, w^hich are all regarded by him as '' Mountain sand." 
No doubt a careful inspection of the drillings would reveal 
more regularity of structure than is generally conceded, but 
it is useless to expect the driller to pay any particular at- 
tention to the stratification at this horizon, while drilling 
in the " wet hole" before the casing is put in. 

The first oil well drilled in Cherry Grove township ap- 
pears to have been sunk by Mr. Charles Sullivan, in 1865. 
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It was located on tract No. 665, about 10 rods north of the 
road leading to Sheffield ; elevation 1,970'±:A. T. Mr. M. 
Farns worth says the drill stopped at a depth of about 400', 
after having penetrated 25' into a close-grained white sand- 
stone, which was pebbly on top and furnished a consider- 
able show of gas. The well was never tubed or tested. 

At about 10' from the surface a T coal seam was reported, 
and after the well was abandoned a shaft was sunk near by, 
for the purpose of testing the coal. This enterprise also 
proved a failure ; nothing but black bituminous slates hav- 
ing been found, as is shown by the excavated material now 
lying around the old shaft. 

Another well was sunk, (probably in the same year,) on 
lot 587, in the extreme north-eastern corner of the township. 
The history of this is unknown. 

Of course, neither of these wells furnished a test of the 
territory, for the first apparently stopped in the conglom- 
erate which forms the cliffs at Clarendon, (sub-Olean,) and 
the latter could not have gone deep enough to reach the 
Clarendon oil sand. 

The next venture in search of oil was the Badger well, 
on lot No. 745, in the south-western part of the township. 
This was drilled in 1878 ; a cased hole, properly drilled, sunk 
deep, but unproductive. (See page 27.) 

Following this, in 1879, came the Landsrath well, on the 
farm of Mr. Montgomery Famsworth, lot No. 668, a mile 
east of the center of the township. This also failed to find 
oil, and the drill ceased work at a depth of 2,004' from the 
surface, equal to 139' below ocean level. (See page 26.) 

This was the situation when the Jamestown Oil Com- 
pany's well, on lot No. 646, (since known as the *' Mystery,") 
was commenced. The Shaw Bros. & Green well (page 20) 
had t)een drilled in Limestone township, about a mile west 
of the N. W. comer of Cherry Grove ; the Clarendon de- 
velopment had approached to the lot adjoining the N. E. 
comer, where strong gas wells had been obtained ; the Blue 
Jay wells in Forest county, (page 80,) were producing some 
oil, 2i miles S. E. of the south-east comer ; and encourag- 
ing prosi)ects for oil had been found near Ball town, in For- 
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est county, (page 79,) not over 2 miles south of the south- 
westerly part of Cherry Grove. But within the township 
limits no developments had been attempted, except as men- 
tioned above. 

Drilling commenced at the Jamestown oil company's well 
during the last week of January, 1882. In February, when 
the well was between 800' and 900' deep, the lease expired 
by limitation and certain difficulties in the way of renewing 
it caused considerable delay. About the 10th of March the 
''shell" or hard pebbly layer on top of the oil sand was 
struck and penetrated only a few inches, when the tools 
were drawn and the cable showed nearly 300' of oil in the 
hole. Wooden plugs, (already prepared for the purpose,) 
were immediately dropped in and driven down upon the 
iluid to prevent its rising higher, every vestige of oil was 
cleaned from the cable and derrick and connections were 
made from the well mouth to the tank — for although 
'* plugged" in the most approved fashion, a strong weU 
will occasionally ilow and betray itself if this precaution is 
not taken. 

Before commencing work the drillers had been put under 
oath not to divulge anything concerning the well, and the 
premises had been carefully guarded from outside intrusion 
up to this time, but now picket lines were established at a 
considerable distance from the derrick and vigilant guards- 
men patroled both day and night to prevent any one from 
penetrating within their lines. 

Thus they held the secret for several weeks until the well 
owners had accomplished their purposes in securing ad- 
joining lands and had also negotiated a sale of the property 
to the Union Oil Company. Meantime the scouts employed 
by other operators and speculators on the market to watch 
and report upon every wild-cat venture approaching com- 
pletion, were constantly lying around the well, scanning 
the derrick and tools with field-glasses, examining the 
stream below for indications of oil, listening to hear if any 
flows occurred, and hoping for an opportunity to steal in 
unobserved or to bribe some one of the guards so that a 
''pointer" might be obtained for their principals — but so 
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completely was everything covered and guarded that they 
could get no satisfactory information and the well remained 
a complete ''mystery" until the 17th of May, when the 
new owners proceeded to drill the plugs out preparatory to 
cutting deeper into the oil rock. 

The opening, at first, was rather disappointing to those 
who had predicted a large well. No flow occurred until 4 
o'clock in the afternoon, and although this was strong it 
was not thought to indicate a capacity of more than 200 
barrels a day. On the 18th as the oil sand was punctured 
deeper the flows became frequent and estimates ran from 
300 to 500 barrels. The next day, however, it was plainly 
seen that these estimates were altogether too low, and the 
oil trade began to realize that a much larger well had been 
obtained than even the most sanguine anticipated. 

On the 23d of May the well was reported to have been 
gauged by two reliable parties, who found the output in 24 
hours to be from 1,050 to 1,100. After having been drilled 
a little deeper on the 13th of June it responded with a pro- 
duction of about 2,000 barrels, which, probably, was its 
maximum yield. 

With this well commenced the most astonishing oil de- 
velopment ever witnessed in the country. It was quickly 
followed by two other large producers, (the Murphy well 
and the Mahoopany,) which seemed to define the direction 
of the oil belt for at least two miles, and gave assurances 
of the continuance of a uniformly productive rock through- 
out the whole distance. Operators in the old districts soon 
8U8i)ended new work, and all were eager to secure locations 
for 2,000 barrel wells in Cherry Grove, at almost any price. 
This resulted in a very rapid development of an exception- 
ally productive oil field, and in the latter part of August 
the Cherry Grove or Garfield district — unknown, and we 
may say unproductive, on the 15th of May — was pouring 
out probably 40,000 barrels per day. This, however, was 
its maximum yield, and its decline was more rapid and re- 
markable, if possible, than its rise. 

The following record of wells drilled, which I compiled 
for my own use, adding to it daily as new ones were re- 
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ported, shows how rapidly developments were forwarded 
and how wonderfully prolific all the initial wells were. Its 
last column shows also how quickly the brightest prospects 
may fade. The production figures are of coarse largely 
estimates, for under the circumstances very few actual 
gauges could be obtained, but I have selected them care- 
fully from the published newsjiaper reports, and am satis- 
fied that they are fair approximations to the trath : 

Wells drilled in Cherry drove; May 17 to Aug. 1, 1882. 
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" 27 

" 27 
" Z7 
'■ 27 
" 27 

" 27 

" 27. 
'■ 28 

" 28 

'■ 28, 
" 211 
" 29 
'■ 30, 
" 30, 
" 30 
'■ 31 


.«, 

085 
010 

611 

618 
620 
610 
621 
610 

640 
619 

618 
035 
683 
635 
636 
636 
647 
036 
646 
610 
619 

635 
Oil 

671 
620 
635 
635 
610 
619 
672 
filO 
636 
658 
657 
635 


8 
W. 

ft. P.. 

8.13. 

E. 

W. 

6 

W, 

7 

27 
2S 
23 

30 

1 

E. 

4 

20 

6 

W. 

S.W. 

s. 

a 

18 
N.E. 

17 

E. 

6 

27 

8. E. 






2,000 
2,000 

400 
1,800 
600 
600 
1.000 
Dry. 

1,000 
2,000 
1.200 
800 
1,000 

i^aco 

2,000 
1,500 

600 
1,200 
1,600 
1,800 

BOO 
1,000 
1,000 

2,000 
75 

600 
700 

eoa 

Small. 
1,000 

1,Sh) 
1,300 
2.500 
2,000 
1.500 










35 


Bavne, Fuller <b Co.,(500'N.of Barns- 




S6 
37 


ForBBl Oil Co. No. 8,' 

Book A Clark, (50 rodaN.of Quffey,) 


TOO 
250 








40 
41 

43 


Thompson A Fllkins 

BariiidBll Bton., (500' S. of Bayne A 

Fuller.) 

Union Oil Co. No. 4, (No. 3 on 646,) 


260 

500 






































SO 


Aiiohor Oil Co. No. fl, (No. 4 o 


n647,) 


300 


6-2 


Union Oil Co. No. 6, (No. 4 on 


646,) 


500 














67 


Zelgler * Smith, .... 
Forest OU Uo. No. 6. (3 lots 
No. 1,) ........ 


N.'of 


400 


68 
60 
60 
61 

62 


R. E. Green, ... 
D. Brown, (nenr middle on S. 
Merriok A Hnrrla, .... 
Petnberton A Co., (south part 
BroderOll Co. 


line.) 
of 18,) 


60 
200 

400 
300 








65 


J. Bo-an. 


400 































The above list shows that 69 wells were completed in the 
district on the 31st day of July. After that time tlie wells 
came in .so nipidly that I did not attempt to record them.' 
I have prepared another table, however, which shows the 
nnmber of wells drilled during each month, up to the 1st 
of December, 1882, and the lots on which they are located. 
The prolific tracts can readily be picked out by the number 
of wells drilled upon: them. Each lot contains abont 185 
acres, and about 6 acres are allowed to a well, therefore, 
from 36 to 40 wells develop a whole lot. If a smaller num- 
ber has been drilled, it is because a part of the lot was found 
to be unproductive. Lot 619 was out up into smaller sub- 
24 IIIL" 
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divisions, and therefore coDtains the greatest number of 

wells. 

Wells drilled in Cherry Grove; May 17 to Dec. 1, J8$S. 



IcKK. Jui.r. 



£8 « ISO 11 106 



Wells oompleted i 



M»y, . . 

July,' . . 
Augtwt, 



Produmve. Diy. 
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In September, the field began to show very evident signs 
of exhaustion. Many of the old wells stopped flowing. 
Torpedoes only resuscitated them for a few days ; they were 
not improved by tubing and packing ; and when sucker 
rods were introduced, it was frequently found unprofitable 
to pump them, as the oil carried large quantities of loose, 
fine sand, which quickly destroyed the valves and stopped 
the output, unless the wells were overhauled and cleaned 
out fevery day or two. Hence, a rapid decrease of produc- 
tion occurred, notwithstanding the new wells daily coming 
in. 

Some of the new wells of September were abandoned after 
having produced but little oil. When they ceased to flow, 
the owners could not aflford to incur any further risks, by 
expending time and money to put them in pumping order, 
with the prospect of only 10 or 15 barrel wells at best. A 
quarter or a half of the oil was to go as royalty to the land 
owner, and there seemed little hope of paying running ex- 
penses out of the*producer's share, with oil at about 70 cents 
per barrel. 

On the first day of every month the leading newspapers 
of the oil region give carefully prepared reports, showing 
in detail, with names and locations, the number of wells 
drilling and preparing to drill, the number completed dur- 
ing the previous month, and the production of each new 
well on the last day of the montli. In September, 30 of the 
new wells of Cherry Grove were reported as having already 
ceased before the month ended, and in October, 10. No 
doubt some of these were subsequently resuscitated, but it 
shows that the supplies of oil and gas were rapidly dimin- 
ishing. 

In the following summary, compiled principally from the 
Oil City Derrick and the Era of Braclford, the reader may 
see how rapidly the average daily production of the new 
wells declined. 

Monthly New Production and Average per Well. 

Producing, Average bbla. 

May. WeUs oompieted, 2 - 8,000 b bis. May 81-1500 

June. " 4— 4,800 »• June 30—1200 
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July. CJompleted, . 68 J 68-18,750 •' July 81— 823.2 

Dry, ... 6 ) 
August. , CJompleted. . 161 J 160-27,166 •* Aug. 81- 181.1 

Dry, .... 11 > 
September. CJompleted, . 108 

Ceased, . 80 J ^ 

October. Completed, . 89 

Dry, . . 1 1 \ 28— 616 " Oct. 81— 18.4 

Ceaaed, . 10 { ^^ 



76— 8,296 *< Sept. 80— 48.3 



November. Completed, . 28 
Dry, .... 8 



26— 286 " Nov. 80-^ 11.4 



The characteristics of the Cherry Grove wells may be 
further exemplified by the following quotations : 

' ' Some of the papers have been giving estimates of the 
production of the wells now producing in the Cherry Grove 
district. The Bradford Star makes fourteen wells produc- 
ing over 17,000 barrels ; the £Ira has fifteen wells produc- 
ing 14,350 barrels. The production of these wells varies so 
much from' one day to another that it is impossible to get 
accurate figures which will hold good for twenty -four hours. 
Two or three new wells which may gauge 3,000 barrels to- 
day, to-morrow would not gauge more than 2,000 barrels. 
The Derrick's estimate of the production of the wells Fri- 
day morning, (July 14, 1882,) is as follows: 

Lot. Names of Wells. I^oduetion. 

No. 1,» . 646. "Mystery," actual gauge, 612 

2, . . 619. Murphy's Noe. 1 and 2, estimated, 1,600 

3, . . 635. Anchor Oil Co., 900 

4, . . 647. Anchor Oil Co., No. 1, est., 900 

5, . . 611. Mahoopany, est., 600 

6, . . 635. Reed <fe Brenneman, 450 

7, . . 619. Murphy, No. 2, included with No. 1. 

8, . . 634. Union Cil Co., 500 

9, . . 635. A. Sheidemantle, 960 

11, . . 672. J. R. Goldsborough, 600 

12, . . 635. Nickle Oil Co., 1,000 

14, . . 635. Clark A Goldsborough, 1,200 

15, . . 635. C. H. Cramer, 1,700 

17, . . 647. Anchor Oil Co., No. 2, est., 2,000 

18, . . 635. Caldron Bros. A Leckey, 1,800 

Total, 14,7 22 

This table shows that fifteen wells are producing 14,722 

* These numbers correspond with those in the first list given. 
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barrels. Of the fifteen seven have been opened within a 
week, and are comparatively fresh. The estimates on these 
wells are based on the best possible information. Some of 
the figures have been obtained from the owners, and others 
are actual gauges on the wells. The 612 barrels given to 
the Mystery was its actual gauge from Wednesday to 
Thursday. It is safe to say that if a gauge could be ob- 
tained on these same wells in three days their production 
would be much less than the figures given above." {Oil 
City Derrick, July 15, 1882.) 

''If accurate daily gauges on the wells in this district 
could be obtained, the difference between the actual figures 
and the rumors would be a surprise to those who are not 
acquainted with the field. Those who hear of wells whicli 
begin producing at the rate of 1,500 or 2,000 barrels a day, 
naturally estimate in their minds that the well will make 
20,000 or 25,000 barrels in a month. But hard facts prove 
that such figures are merest fiction, and the thousand bar- 
rel well is like a toy balloon punctured with a jnn. The 
following record of the production of the Sardine Oil Com- 
pany' 8 well on lot 635, as obtained by actual daily gauges, 
will well illustrate this fact. The well is six days old and 
its production daily has been as follows : 

First day's production, 2,000 

Second, 1,128 

Third 6W 

Fourth, 444 

Fifth, 350 

Sixth, 274 

Total, 4,790 

In six days, this well, which put 2,000 barrels in the tank 
the first twenty-four hours, had produced 4,790 barrels, and 
at the end of the week was doing less than one sixth of its 
first day's production. This well is no exception to the 
rule, but is a good example of thQ whole field, for it is lo- 
cated in the richest part of the territory, being in the north- 
east comer of 635, and near the Murphy and Cramer wells. 
Its daily decline, as will be seen by the figures given above, 
maintained about the same proportion. Its decline the 
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second day was not quite one hsilf, and so on the third day. 
On the fourth the decline was nearly one third, and the 
same on the other two days. In six days it had declined 
about four fifths. Apply the record of this one well to the 
whole field, and allowing the same proportionate decline, 
and the difference between estimates and facts would be 
enormous." {Oil City Derrick^ August 4, 1882.) 

With nearly all the wells coming in after the middle of 
September, the facts were substantially as told in the last 
quotation. It is not at all surprising, therefore, that many 
wells were abandoned on ceasing to flow, after having pro- 
duced only 5,000 or 8,000 barrels of oil, for the impossi- 
bility of ever getting first cost out of them — in such a rapidly 
declining district, with expensive leases and low-price oil, at 
once became apparent — as may be seen by the following : 

"A number of operators have secured territory in Cherry 
Grove, for which they are to pay 1,000 barrels oil bonus 
per acre and one half royalty. A business man while 
waiting for the train at Clarendon, after doing some figur- 
ing, said that such parties must first produce 25,000 barrels 
of oil before they can count on any profit. The following 
is his estimate : 

Drilling 1,700 feet, at 60 cents, 91,020 

Carpenters' rig, 450 

Boiler and engine, and cost to deliver, 850 

Casing 350 feet, at 60 cents, 210 

Tubing for connections, and other expenses, 250 

Tankage, 1,600 

Total cost of well, 94,380 

The well at one half royalty would have to produce 10,000 
barrels to pay the bonus, (on a five acre lease, ) and one half 
of the next 15,000 barrels going to the operator, at sixty cents, 
amounts to $4,500, which will pay the cost of drilling the 
well, or he must first produce 25,000 barrels of oil before 
he clears the first cost." {Bradford Era^ August 3, 1882.) 

Reviewing the Cherry Grove field on the 1st of December, 
the Titnsvitte Herald remarks: '^Of the operations in 
Cherry Grove during the past month there is little to be 
said. Only 28 new wells were completed with a production 
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• of 286 barrels, and out of these three were as good as dry, 
never having produced a barrel of crude. For the future 
there is no hope. There are only 11 wells drilling, and but 
three rigs up. * * * The old wells have been kept 
producing by continual pumping and attention, and aver- 
age perhaps 15 barrels apiece. It is estimated by our re- 
porter that fully two thirds of the wells have ceased to pro- 
duce. The production of the entire field may be placed 
with accuracy between 2,500 and 3,000 barrels per day." 

"Brown Bros, completed a * duster' on lot 590, only a 
few hundred feet north of their good well. This, of course, 
condemns the territory to the north, (if it needed any con- 
demnation.)" 

"A number of failures were made on lot 659, showing 
that even in the ' one thousand-barrel tract ' nothing is to 
be expected. 

"All operations in the south-west — the forlorn hope — 
have developed very small wells or dry holes." 

"The result of Galley Bros.' venture on lot 722 com- 
pletely shuts oflf further operations in that direction. Thus 
. any hope of extending the field is banished. ' ' 

A few days later in December the celebrated "Mystery " 
well was reported pumping less than one barrel per day. 

The following are the only complete well records that 1 
have been able to obtain in the Garfield district : 

The ''Mystery'' or 6Jfi Well. 

May 17, 188i. 

Located on N. W. corner of lot 646, Cherry Grove town- 
ship, Warren county. Authority, George H. Dimick, one 
of the owners. 

WeU mouth above ooean in feet, 1,805 

Conduotor 46 to 46=1,759 

Slate. 94 to 140=1,666 

S. S. ooarae and white, 110 to 250=1,555 

Slate, (oased at 225',) 200 to 450=1,355 

Bed rock with streaks of slate, 110 to 560=1,245 

SUte. 160 to 720=1,085 

Pebble sand 10 to 780=1,075 

Slate and gravel alternating, 75 to 805=1,000 

Shelly, 45 to 860= 966 
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Xed ahale, . 12to 882=' H8- 

Sl»te, 378 to 1,136= 870 

Pebble sand, 18 to 1,153= 652 

Slate, 1«7 to 1,320= 486 

First Hand, . 26 to 1,845= 460 

Slate 180 to 1,626= 280 

Secoud Band,') Slate l<y} 75 to 1,600= 205 

(Sand 26') 

Slate, 10 to 1,610= 195 

Third or on aaud, 16' to 20', 20to 1,630= 175 

Cedar Oil Co. Well JVo. S. 
September, isaa. 
Located on sub-division No. 21, lot No, 635, Cherry 
Grove township. Authority, J. C. Goal, contractor. 

Well tnoutb above ooean In fMt, (about,) ' . 1,725 

Condiiotor, 82 to S2=1,6SS 

Sandatone, solid, 5 to 37=1,688 

Slale, soft, 16 to 62=1,573 

S. S. hard, fltie-grained, solid, 40 to 92=1,633 

Slate and shells, (eased 218' and 320',) 268 to 360=1,365 

Red TOek, qv,ite red, gritty, 25 to 385=1,340 

Slate, BOft, S7 to 422=1,303 

.fled rock, darker, ffritly, 18 to 410=1,286 

8. S. medlum-grainsd, blalsh 16 to 45^=1,269 

Red rock 18 to 474=1,251 

SUte and Bbells, 96 to 570=1,166 

S. S. same as last, SO to 690=1,135 

Slate, aoto 610=1,115 

Bed rock, broionitk red, ihaly, 80 to 670=1,065 

8. a. ooarser than laat, good drilling, GO to 720=1,006 

Slate, blue. 82 to 752= 973 

Jlt'l rurl.x 111 laffert, dark broton, 40 to 792= 933 

Slate and shells, 198 to 090= 735 

Bed rock in layer*, dArk and variable, 90 to 1,080= 645 

Slate ftnd shells, SOto 1,160= 565 

8.8., SO to 1,190= 635 

Slate and shells, 116 to ],3(e= 430 

S. 9. quite solid, bluish, 60 to 1,865= 370 

" and shale alternating, principally aandstone 166 to l,o2>>— 205 

Slate, soft, free from shells. 17 to 1,637= 188 

3. 8. white, pebbly, (not through,) 11 to 1,548= 177 

This well flowed 1,500 barrels or more per day when first 
stnK'k, but coining in late began to decline at once. It was 
agitated frequently and gradually drilled through the oil 
sand wliich was from 20' to 25' thick. The good sand, or 
productive portion, was not more than 8' or 10' thick. 
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Mr. Goal says that the drilling in No. 1 and in No. 2 
(both on the same lot) differed veiy materially, No. 2 being 
more sandy toward the bottom. At 1305' quite a massive 
sand was struck which continued for about 50' and gradu- 
ated into flaggy layers with shale partings. Altogether 
there were 215' of this sandy drilling where every bit re- 
quired dressing and often before running a full screw. He 
considers this sandy range as the equivalent of the Second 
and Third sands of Clarendon. Comparing the sections 
given on plate No. 2, this view of the structure seems to be 
a reasonable one. 

23. Sheffield township. Organized in 1833. 

This large township, occupying the south-eastern comer 
of the county, with McKean county on the east and Forest 
county on the south, is very similar in general to Mead. 
There is, however, this difference. 

In Mead the deepest Drift and highest point of filling in 
the pre-glacial valley of the Tionesta is near the center of 
the township whence the present streams flow both north 
and south. 

In Sheffield the lowest point of filling in the old valley is 
near the center where the waters collect from the north and 
south to pass out through a gap in the western valley-wall 
which must have been opened by the same agencies that 
filled the old channel in Mead. By reason of this basin 
shape of the valley all the drainage of the northern and 
eastern parts centers in the Tionesta at Bamesville or old 
Sheffield and the south-western corner drains directly into 
the same stream lower down. 

The center of the basin at Bamesville is 1305'. The lowest 
point in the township being on the Tionesta at the county 
line 1275±'. Two of the highest points are about 2000'. 
One of them may be found on the Cherry Grove road near 
the west line, the other in the north-east corner, on the 
ridge between Four-Mile run and Two-Mile run. 

Tionesta valley^ that is the wide pre-glacial excavation 
extending from the county line north-westerly to Mead 
township, contains large areas of arable bottom lands com- 
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posed of drift derived almost entirely from local rocks, and 
here the principal settlements in the valley have been made. 
A few farms have been cleared along the highway leading 
to Cherry Grove, and some also along the valley of Two- 
Mile run. Elsewhere the country is almost an impenetrable 
wilderness, without roads and accessible only to the hunter, 
the lumberman, and bark peeler. The topography of the 
country is unfavorable to a rapid advance of agricultural 
interests, but the location of large tanneries at Sheffield has 
greatly enhanced the value of hemlock lands, established a 
home market for most of the products of the farm, and been 
the means of more than doubling the number of inhabitants 
within the last decade, so that Sheffield now ranks in popu- 
lation the sixth township in the county, instead of the four- 
teenth as in 1870. 

The Olean Conglomerate covers considerable areas along 
the eastern and western borders, and also occupies the ridge 
between South Branch and the main trunk of Tionesta creek. 
In some places 100 feet or more of carboniferous rocks 
overlie it and traces of coal have been noticed. But no 
where, as far as I am able to judge, is there a prospect of 
discovering a seam of sufficient purity and thickness to 
make mining profitable. In the southern part the Olean is 
less massive and contains fewer pebbles than in the north, 
the underlying shales become more sandy and the interval 
between Olean and sub-Olean increases in thickness to about 
150'. 

The sub-Olean is excellently exposed in the hills around 
Sheffield, along Two Mile run, (notably near Roystone sta- 
tion,) on east branch Tionesta, near Henry's mill, and at 
Brookston, just over the line in Forest county. Its variable 
constitution is well exhibited in these several exposures. 
At Roystone, and ranging across the country in a south-east- 
erly direction from Clarendon to Ludlow, ic is a massive cur- 
rent-bedded oonglomeritic sandstone, covering the hill slopes 
with large cubical blocks measuring from 10 to 15 feet in 
thickness; at Sheffield, although conglomeri tic, it generally 
weathers into much smaller and thinner fragments, and its 
base graduates into a crumbling, irony, fine-pebble conglom- 
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erate, similar to that seen in Conewango and Glade. At the 
forks of East Bmnch and at Henry's mill it is massive, 
while at Brookston the crumbly, irony character again as- 
serts itself. In levels it varies also, giving indications of a 
slight synclinal in the vicinity of Brookston, as the follow- 
ing figures shov; : 

EleTation on top of eub-Olean at Clarendon, A. T., .... 1,775' 

" " " Sheffield, 1,705' 

" " . " East Branch, 1,685' 

** «* •* Brookston, 1,665' 

•* " " Henry»8 MUl, 1,550' 

" " «* Roystone, 1,715' 

•* " " liudlow, 1,720' 

Elevation of same in Elk oounty, 8 miles east and one mile 
south of Brookston, .... 1 ,865' 

Elevation of same in Forest oounty, 8^ miles south of Hen- 
ry's MiU, (P. and E. well, S. W. of Foxburg,) 1,460' 

Oil Wells, — ^The first experimental oil well was drilled in 
1864 or 1865, in the center of the valley at Sheffield. After 
driving 110' of pipe and boring to a depth of 825', the well 
was seed-bagged and pumped for a few days and then aban- 
doned, only a slight show of oil and gas having been ob- 
tained. 

The next was drilled in 1876, about two miles and a half 
east of Sheffield. This one went to a depth of 1,645', and 
proved to be one of the most remarkable gas wells ever 
opened in the oil region.* (See Hague gas well No. 1, page 

* In drilling this well a 16' conductor was used and a 9" hole started in the 
bed rock. A strong water-course encountered at 70' necessitated the insertion of 
90' of 8" casing. From the bottom of this an 8" hole continued down to about 
175', where the ordinary 5^'' casing was put in. After tliis no more water ap- 
peared until the driU reached a depth of 418* where a little salt water came in, 
but not enough to be considered detrimental. Subsequently, however, as 
we shall see further on, this water caused one of the most remarkable accidents 
that ever happened to a well. Some show of oil was seen at 1035', and at 1045' 
the weU was torpedoed and tested. Not proving productive, it was sunk 
deeper, and at 1350' reached the gas sand. Here the flow of gas was so strong 
that every device for introducing water to diiU with failed. Attempts were 
made to lower water in a sand pump arranged to open when it struck bottom, 
but the water froze in the sand pump and came up in it as ice. This was in 
in June. For a considerable distance below the gas vein the drill had to be 
slowly forced through dry rock ; then some water could be gotten to the bot- 
tom and the boring continued down to 1645'. 

In March, 1877, (the spring following the lajring of pipes to Sheffield) the 
gas weakened and finally stopped flowing entirely. In sounding the well it 
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S3.) Every method was employed by torpedoing and test- 
ing at diflFerent points, to make this well produce oil ; but 
failing to respond, the tubing was drawn from it and the 
gas allowed to go to waste, until October, 1876, when it was 
conveyed in pipes to Sheffield, where it has been used ever 
since for heating and illuminating purposes. The gas-flow 
is still so voluminous that it supplies the whole town and 
leaves a surplus to bum both night and day in three or four 
open waste pipes located in the mosft public places. 

In 1876-7, Hague well No. 2, was drilled between the gas 
well and Sheffield. Scarcely a show of oil was obtained in 
it and much less gas than in No. 1.* (See page 24.) 

was found to be bridged by some obstruction above the gas vein. Tools were 
swung and run down to cut oat the barrier. Alter working a while with a 
reamer^ the sand pump was inserted and very much to the astonishment of 
of aii present brought up only water and pounded ice. It was then realized 
that the salt water coming from above had fiedlen to the gas vein and been 
frozen to the wali — after the same manner that ice liad been formed in the 
sand pump wliile drilling—until it had gradually fiUed the whole we!l-bore 
and completely stopped the flow of gas. The tools were kept in motion 24 
hours, ail the time drilling in ice, when suddenly they broke through and an 
expansion or explosion of the pent up gas occurred which threw the tools with 
the 175' of 5^" casing, the 90' of 8" casing, and the conductor completely out 
of the ground. The casing shot up through the derrick, almost demolishing 
it, and coming down, toppled over and broke into sections. The 70' water- 
course now being open, flooded the weU, and the surface, no longer supported 
by the conductor, caved in, making the ruin complete. The driller, noticing 
instantly when the gas struck the tools, rushed firom the derrick and fortu- 
nately escaped without serious injury. 

No doubt the cable and tools caused the casings to be thrown out. First 
the tools were lifted by the gas ; as they rose the slackened cable coiled and 
kinked into a wad, which shot up and wedged into the'5|" casing. When 
that started upward, the cable below it spread out and wedged in the 8" hole 
with sufficient force to carry the 8 ' casing also. 

The flooding and caving of the well mouth soon checked the gas and forced 
it to And exit in a number of vents around the pool at the suriaoe. 

After working four or five weeks the damages were repaired and casing was 
inserted below the salt water vein, since which no trouble from freezing has 
occurred, and the gas still flows copiously, although, probably, with not ao 
great force and volume as when the well was first opened. 

*Allen, Truby A Co.'s well, on lot No. 212, (third lot south of the north-east 
comer of the township, and adjoining McKean county line,) was completed 
iu October, 1882. It is about two miles north-east of Hague well No. 1, and 
85' higher. No record can be obtained, but it has a tremendous flow of gas, 
which comes, no doubt, from the same horizon as that of the Hague wells. 
Here then we have three large gas wells witliin a distance of about 3 miles, 
producing from the same sand rock. 
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Mr. Hague sunk another well on Four-Mile run, about a 
mile from the Tionesta and the same distance south of the 
township line, in 1877. The elevation was 1,380', A. T., 
and its depth 1,565'. He reports no sands worthy of note, 
and consequently it was barren of both gas and oil. 

The following year Ba<iger's well was drilled at Brook- 
ston on south branch of Tionesta, and just over the line in 
warrant 2,960, Forest county. Elevation of well mouth 
1,410', A. T., depth of hole, said to be, over 2,200'. No re- 
cord was kept, but the general report is that the drilling was 
soft and shaly, with a good deal of red rock and no sands 
at all promising for oil. A little show of gas was all that 
the well produced. 

Tlie Barnesville well, 2 miles south of Sheffield, (see page 
24,) follows next in order, having bpen drilled in 1879. It 
was and still is a strong gasser, but evidently has no con- 
nection with the Hague wells, for the gas comes from a sand 
rock lying geologically about 200' above their gas rocks. 

We now come to the first oil producing well opened in 
the township — the Donaldson, or Magee & Horton well No. 
1 — on the Tionesta, 3 miles south of Sheffield, (see page 25.) 
This well was located on a north-easterly line from Blue Jay 
well No. 1, opened in November, 1880, in Forest county, 
(see page 80,) and proving to be a profitable investment 
started quite an extensive development in that section, 
which is now known as the Sheffield district. In a north- 
easterly direction the present developments are already 
checked by small wells or dry holes within a mile of the 
initial venture, but to the south-west a number of paying 
wells have been obtained and developments are still pro- 
gressing favorably. There seems to be little prospect, how- 
ever, of tracing a direct connection along the line at first re- 
garded as the probable one between the Sheffield district 
and the Blue Jay district, for the axis of profitable devel- 
opment apparently trends more toward the west, crossing 
the Tionesta before it leaves the township and then curving 
more toward the west and passing on diagonally across 
tracts Nos. 2735 and 2791 in Forest county, which is as far 
as it has been followed up to the present time — Nov., 1882. 
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Oil Rocks of South-eastern Warren.'^ 

In Chapter IX reference was made to the peculiarities of 
structure exhibited by the rocks of the Warren and North 
Warren oil horizons, and the pldte of illustrative sections 
accompanying it ended with the ToUes well, No. 1, near 
Stoneham. On Plate 2 nine other sections are given in as- 
sociation with the Tolles well for the purpose of tracing the 
structure southward into the edge of Forest county, at Ball- 
town and Foxburg — the latter being known as the Blue Jay 
district. 

The several oil and gas sands, now known in this part of 
Warren county are, in descending order, as follows: 
" Second" and "Third 2' oil sands, (both productive in some 
places) at Stoneham — the "Third" being now generally re- 
ferred to as Clarendon sand ; Gas sand at Barnes ville — ap- 
parently near the Clarendon sand horizon ; Clarendon gas 
sand, variously reported 125' to 175' below the Clarendon 
oil sand ; Cherry Grove oil sand ; Balltown oil sand ; Darl- 
ing well oil sand, in the Blue Jay district; Sheffield or 
Blue Jay oil sand, about 190' below the Darling oil sand, 
and Sheffield or Hague well gas sand. 

Some operators are inclined to view all these as separate 
horizons, others see but two widespread layers of sand, 
the first or upper one including Clarendon, Cherry Grove, 
Balltown and Darling oil sands and Barnesville gas sand ; 
the second Ijdng from 175' to 190' lower including Clarendon 
gas sand, Sheffield gas sand and Sheffield and Blue Jay oil 
sands. 

It may seem strange to persons unacquainted with the 
present methods of oil development, that the structure of 
this district is still so imperfectly understood, notwith- 
standing the number of wells that have been sunk there 
during the last four years. But it must be remembered 
that the chief aim of the prospector for oil now is to pre- 
vent every one but himself from knowing what the drill re- 
veals in his well. So far is this secrecy carried, that, before 
commencing work, the drillers are put under oath not to 



OIL ROCKS OF S. E. AVARRKN. IIII. 383 

divulge anything concerning the drilling, and quite fre- 
quently they are discharged when the horizon of the oil 
rock is approached and the owners themselves, with guards 
stationed around the derrick, complete the well. 

Every wild-catter has some cherished theory of his own 
upon which he is working, and instead of keeping an accu- 
rate record of the rocks as they are pierced, he thinks it 
only necessary to note certain strata, such as first and sec- 
ond sands, for instance, which according to his ideas of 
'* regularity " should be found everywhere in about the 
same relative positions. Having approximately fixed their 
depths by calculations of dip, &c., he neglects all other 
parts of the well and only begins to wash and examine the 
sand pumpings when what he conceives to be the proper 
horizon is approached. Of course some sand is found when 
looked for (if the drillings are sandy shale) and he concludes 
it is the stratum sought, although it may not be as solid or 
well-defined as he expected. Then the drillings are again 
dumped under the derrick floor without examination until 
another important horizon is reached when the same process 
is repeated. A record kept in this way is absolutely of no 
account whatever to the geologist. It only gives a repre- 
sentation of the ideas of the well owners and these ideas are 
more variable than the rocks themselves. If actual facts 
were recorded, regardless of theories it would often be seen 
that there was more sand in some of the unwashed and un- 
examined drillings than in the horizons noted as sandstones 
through this partial and improper method of watching the 
drillings. 

For these reasons I have been unable to obtain reliable 
records in suflScient number and in proper places to satis- 
factorily exhibit the structure going southward from Clar- 
endon. 

The sections on Plate No. 2 are the only ones I have that 
can be considered at all reliable, and some of these are de- 
ficient in details. To increase the horizons of comparison I 
have added the sub-Olean and in some cases the Olean also ; 
but as all the elevations are barometric and the well meas- 
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nrements are partly by wire and partly by cable, absolute 
numerical accuracy cannot be claimed. 

The geographical positiqns of the wells may be seen on 
Rowland's map of parts of Warren and Forest, where they 
are designated by name. 

Two of the sand rocks reported in Shaw Bros, and Green's 
well, south-west from Tolles', seem to correspond very 
fairly with the '' Second " and " Third " sands at Stoneham. 
The one at 1,302' from the surface is said to have contained 
some oil, and those who saw the indications while drilling, 
now believe the well might have been made a small pro- 
ducer if it had been stopped there and managed as the wells 
of the Clarendon district now are. Several of the early 
wells at Stoneham were considered of little account and re- 
mained neglected for a year or more before it was discovered 
that they could be made profitable by the use of large tor- 
pedoes, and wells have since been drilled with so little show 
of oil when completed that from 7 to 10 barrels of crude 
from other wells had to be poured in for tamping before a 
torpedo could be exploded effectively. Many of these ap- 
parently unpromising wells, after being so treated and tubed 
and packed in the usual way, have started off and flowed 
from 10 to 15 barrels per day. 

Comparing the sections on a line toward Ball town, in 
Forest county, the Clarendon sands appear to grow indis- 
tinct and a lower sandrock comes in. This is the produc- 
tive Cherry Grove or Garfield sand. The Balltown oil sand 
(as given in well No. 1) seems to be in the Garfield horizon, 
but, considering the unfavorable results of wells drilled be- 
tween the two fields, it is hardly probable that a direct con- 
nection exists between them. Whether the Grandin & 
Kelly well on the Cook tract near Balltown, which com- 
menced to flow in August last, but is not yet fully opened, 
draws its supplies from this sand or not is only known by 
its owners for they alone know the depth of the well. I 
judge, however, that it does. 

The next two sections, Figs. 14 and 15, are east of the 
Cherry Grove belt and exhibit quite a different structure ; 
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the Landsrath well comparing favorably with the ToUes, 
but giving no trace whatever of the Garfield sand. 

In Figs. 16, 17, and 18 considerable similarity will be ob- 
served, both in the red rocks and sandstones near the sur- 
face, (which lie in the horizon of the Venango group,) and 
in the lower, or oil producing rocks of the Sheffield district. 
The Darling well oil sand is fairly traceable in them all, 
and its distance below the sub-Olean puts it approximately 
in the plane of the Garfield sand. This is all that can now 
be said in favor of their identity ; for several unsuccessful 
ventures between the two fields prove that the sand sheets 
are not continuous. 

The Sheffield-Blue Jay oil horizon is the lowest known in 
the county. It appears to include the Sheffield gas sand ; 
but just how the two rocks are related to each other re- 
mains for future drilling to demonstrate. 

As the developments in south-eastern Warren and the 
contiguous portion of Forest county have been conducted 
with so much secrecy and beclouded by so many misrepre- 
sentations, and as it seems to be the aim of operators to pre- 
vent any systematic study of the structure which might 
result in giving the general public some idea of the possi- 
bilities of the territory yet to be developed, and thus, per- 
haps, render the occupation of drilling ''wild-cat myster- 
ies" less profitable, I do not feel that I am warranted in 
attempting to identify these several oil horizons, or that it 
ought to be expected that I should do so with the meager 
facts at command. I therefore give the plate of sections 
for what it is worth and leave the operator to draw his own 
conclusions. • 
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Barometric Elevations above fide. 



I. Columbus township. 

On the road from Columbus to Clymer, in K. Y. 

RR. station at Columbus, 1*27' 

8. W. corner of Public Square, . 1430' 

Stream crossing — E. Munger*s, 1415' 

Forks in road — Soliool-house No. 7 1430' 

Big Brokenstraw Creek at county line, 1415' ± 

On road running N. from Columbus, 

Main street corners, 1395 

Summit— G. Faullmer, 1465' 

Bend in road— C. Schramling, 1410' 

Cross-roads — School-house No. 8, 1470' 

Summit— D. SchrauiJing, 1680* 

a —C.Walton, 16d5' 

*« — Stateline, 1620* 

On road from Columbus to Pine Valley, 

Main street comers 1895' 

Next comer, east— Road south, 1410' 

Barnes* corners— Turn north, 1450* 

Bakers* corners — Turn east, 1035' 

Forks— C. Marble, 1650' 

Forks— P. Parker, 1445' 

RR. crossing, 1455' 

Pine Valley corners, 1450' 

Going north from Pine Valley. 

First fork in road, 15S5' 

Summit— R. Henry, 1720' 

School-house No. 9, 1580' 

Corners north of school-house, 1545' 

School-house No. 11— | mile south of Pine Valley, 1450* 

On road from Columbus to Blue Eye Run. 

RR. crossing, 1430' 

Kennedy corners — Turn south, • • 1446' 

Forks— H. W. Owen, 1540' 

Walton'soomers— East of Owen's, 1520' 

Walton knob, summit, I860' 

Cross-roads—.!. Cady, 1790' 

Summit— H. Dejean, 1786' 
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Comers— Road west, 1760' 

Comers— Sohool-house No. 3, 1680 

Blue Eye Run— Crossing, 1570' 

Corners — Mead'ssaw-inill, . 1585' 

Comers north of Mead'»-*C. Jaques, 1645' 

On road from Corry to Spring Creek, 

Cross-roads and school-house— Howard *s tannery, 1410' 

Comers— Road west, 1460' 

Cross-roads— Road north and south, 1445' 

Comers— Turn south, 1405' 



//. Freehold township. 

On road from Loitsville to Columbus. 

liOttsville comers, 1420' 

Bridge over Little Brokenstraw, 1400' 

Comers— Valley road to north, 1420' 

Comers— road south to Miller's cliff, (^,) 1460' 

Summit— C. Spencer, 1825' 

Comers— E. Hamilton, (B,) 1766' 

Cross-roads— E. E .Baker, (C,) 1746' 

Cross-roads— C. Walker, 1670* 

On road from A to B^ as above, 

liOttsvUle and Columbus road, {A,) 1460* 

Comers— N. King, 1810' 

B. T. Miller's house-8. E. of King's, 1820' 

Miller's Cliff— top of rocks, 1880* 

Summit west of King's— F. Wilson, 1830* 

Summit west of King's— H. Kelley . .1805' 

Summit west of King's— C. and O. Wilson, 1790' 

Columbuaroad, (B,) 1765' 

On road from C, north to Bear Lake Station. 

Columbusroad, (C,) 1745' 

Cross-roads— J. H. Gregg, 1690' 

Summit— L. Rlsley, 1766' 

Sunmiit— J. Carter, 1770* 

Valley road ^ mile E. of Bear Lake station, (D,) 1565' 

Railroad— Bear Lake Station, 1650* 

Valley road, from Bear Lake Station to Lottsville. 

Comers— road south, (2).) 1565' 

Cross-road near Bear lake, (turn Bouth,) (E,) 1520' 

Bear lake school-house, 1490' 

lake, surface of water, 1487' 
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Ro«d forka, HBO* 

Crom-roadB— A. Bush, HIS' 

UolumbuB road, (turn E. to LottwUt«,) 1420- 

fVom E, going eatl, aouth, and ao%th-wtat to LotUvUU. 

Firtft -cross-roads— D. Baalfl, 14B6' 

Summit— C. T Fowler, 1600' 

T^lttle Hroliunstraw lirldge USD- 

Cross-roads— W .1 Woodbnm, 1445' 

t'ornera— roiid south, 1810' 

Summit— R. BuBsell, 188S' 

OiDHs-roadB— A. Ruasell, (P } leac 

Comera— near north-uast oor. of township, 1695' 

Next cross-road soulli— G. Howies, 1645' 

Summit— J Abbott, lew 

School-house oomerB—Mugar Grove lumpike, 1720' 

Sumiiiil-weat— J. Broughlou, 1760' 

Road forks-W "Wi«dhuni USeff 

LotlsTille comers, 1420" 

From Lolltville, north to croit-road at F. 

Summit- P. Morton, .... 1680- 

Cross-roads— B. J. Finob, (torn east,) ITW 

Corners — J. O. Brookmlre, (turn north,) 1660' 

Forest soliool-honse, 1720' 

CroBa-roBd8(f,) 1660' 

Or the Statt road. 

South line of township, I91D' 

Top Olean ooi^lomerat»— 3. Drake, 1P90 

Dead Man's mn, 1610' 

Summit, 1780' 

Rrtarl forks— S. Woodbum, (O,) 1680' 

Top Wnglilsvllle<»nglciraeratf, tu road ISW 

Cross-roads— Swamp mn, 1*50' 

flwainprun bridge, mO- 

T.lttle BrokenBtraw brldg«, 1365' 

Abbotfs MrnerS, "lO' 

Summit— A. Sampson, - IMS' 

School-hon.'w, 188S' 

Road forks IMS' 

Snmmitr— S. Matthewson, 1936' 

Road forks— C, Barlow, - . 1875' 

From O, vett. 

Pfrst summit— B. Pamfaam, ISlC 

aummll— F- Doty, IMS- 
Comers— road north, 1785' 

Forks I mile N. N. E.— Swamp run divide, UW 
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WrightavilUt up Stony Hollow. 

Wrightaville oomers, 1856' 

Comstook farm drill-hole, 14d5' 

Corners— road north, 1676' 

WrighUville towards Pike*s rocks, 

1V)p of Wrightsville conglomerate, 1600* 

Summit— Mrs. Bull, 1770' 

Summit~C. Haupin, 1826' 

CrofifihroadB-East township line, ISKV 

///. Sugar Orove township. 

Along turnpike from Sugar Orove to Lottsville, 

Sugar Grove— at hotel, • 1400' 

State road oorners, 1640' 

Road south, 1705' 

Summit— J. Broughton, 1720' 

TumpiliLe school-house, No. 11, 1720' 

From Sugar Orove^ north and west. 

First comer south of State line, (turn west,) 1480' 

Cross-roads— C. Elliott, . 1670' 

Road south, (oomers J miles, of thls=1540',) 1665' 

Road north, 1640' 

West township line, 1700' 

From Sugar Orove, east and south. 

Towards Busti, 

First comers, 1376' 

Stillwater creek at State line, 1310'i: 

Towards Landers. 

Bridge over Stillwater, 1800' 

School-house corners, , 1440' 

Church cross-roads, (turn south,) 1495' 

School-house cross-roads, (turn east,) 1735' 

Comers at east township line, 1706' 

Towards Chandler's Valley. 

Stillwater bridge, 1880' 

* Road forks, 1400' 

Summit— M. O. Gorman, 1750' 

Forks— north and south road— A. Peterson, 1790' 

Summit— A. Anderson, 1820' 

Chandler's Valley comers, (turn north,) 1490' 
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Lutheran ohoroh ooroera, at Chandler's valley, 15S5' 

Swamp summit ^ mile north, 1510' 

Bridge over branch of Stillwater, 1485' 

Towards Youngsville, — Hill road. 

Comers— A. Strand, (turn west,) ISKV 

Cross-roads— Mrs. Smith, (^turn south,) 1840' 

Sununit— Mrs. Smith, I860' 

Sohool-house, 1650' 

Matthew's run bridge, 1640' 

Summit— J. G. Jones, 1840^ 

Road forks— H. PUling, (turn south-east, ) (A,) 1480' 

Matthew's run road, near church, (turn uorth,) 1425' 

Matthew's run bridge, . . 1475' 

Road east, 1490' 

Saw-mill, in Matthew's run gap, 1520' 

Cross-roads near church, (turn east,) 1570' 

Next corners to east, (turn N. E. to Chandler's valley,) (S,) 1505' 

From Chandler^ 8 valley ^ southerly 

First comers, (S,) 1505' 

Stream crossing, 1490' 

Forks, 1580^ 

Road east, (C,) 1770' 

Summit west of this, in field, '. 1850' 

School-house 1810' 

Comers— C. J. Samuelson, (turn west,) 1810' 

Summit— L. Johnson, 1870' 

Roadsouth, . . . ."'/ 1810' 

Matthew's run road, 1490' 

Ooing south-westerly from C. 

Summit— J. Devirs, 1820' 

♦* P. Hanson, 1820' 

" D. Samuelson, 1880' 

School-house and forks, S. E. comer of township, 1780' 

In south-west corner of township, starting at A. 

First comer north-west — F. Thayer, 1555' 

Second corner— road north, (turn west,) 1655' 

School-house on north and south road, (turn north,) 1870' 

Next comer north— road west, (i),) 1890* 

Summit— N. Woodin, 1895' 

Corners— H. Woodin, (turn west,) .' 1875' 

** Rocky run road near W. township line, 1705' 

Ooing south-west from D. 

Top of Pike's rocks— east of road, 1980' 

Cross-roads at west township line, (turn east,) 1810^ 

Corners — north and south road, (turn south,) 1930' 

Road east, 1920* 

S. line of township, near Nuttall's rocks 1895' 

Road comers J of a mile east of this, 1875' 
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IV. Farmiiigion township. 

From Lander'a tomard Btttsellbitrg, and norU-uMt. 

Laod«T'B oomere, 166S' 

Buiuiait — M™. Ewer, 1620' 

'■ >I. IiOuoJe'b, (between roads, and road K,) 1690' 

Sohool-houHHandcroas-roada, (-*,) IJSO' 

Suuimil near Ji. llnoof lownBhlp, 1876' 

lulerseotion u-i'rrmdsnearE. line, (turn north,) M90' 

Summit— E. W. Jenkins, IB48i 

■■ E. Jones, . . _ 1575, 

Corners J mile sonth of Stats line, (lum veet,) 1480" 

Next corners west IMO" 

FairbaiikM niu brii^e UHO' 

OroSH-roiids, Idfla' 

Jolitraon run bronob, orosilng, H95' 

Corner**— rrmd norlli. 1 , 1685' 

Johnaim rUn braiicli. nrosiing leiff 

CroBB-roadHto Laiiilcrs, 1800' 

Soinmft— J. R. Gardner, WIO* 

CrooB-roada, acbool-hoose and oburoh —average summit, 1656' 

West township line, ISW^ 

liyom A, loutk. 

Summit— L. D. Pbilllpa, 1606' 

Stream ^nxialiig. 1690* 

Suminlt-A. H L.Phmil», 1800- 

Stream oroaslng, 1600' 

Comers— road west, (B,) ITW 

Forks hyxobool -bouse, (forka 1 m. S. E. near township line, IS9S',) . 1706' 

Corners— r'lad east, 1716' 

Rhynd's mn, croMdng, 149S' 

Summit near a. townablp line, ; ITTC 

From B, veaL 

Sammit— D. Porter, 1880' 

Cron-roada— N. Putnam, ISeC 

Rbjnd's run, oroealng, 1746' 

lender's and Jackson run row], 1820' 

fVom Lander'a, xoutA toaarda Jaekaon run. 

First comer south— G. H. Cramer, (C,) 1730' 

ForkB-H. .Swc*t, D.) 1820' 

Snmmit~J W PreeLon, IMO* 

Corners — road snut 1820' 

Summit— J. Miller, IBSC 

TopofSS. outcrop— A. Anderson, (near S. line of township,) . . . .1650* 

Prom C, vest. 

Braneh of Jaclcson run, 1006' 

Comers— road aoath, . '. 1786' 
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Mud run, crossing, 1020' 

Summit, . . 1876' 

CJorners— O. & E. Kingsley, (turn north,) 1800' 

«* Mrs. Wilson, (turn west,) 1700' 

Stream crossing, .... 1610' 

Ck}mers near west townsiiip line, 1705' 

From D, southerly. 

Summit— E. A. Sweet, 1840' 

Sobool-house, ... 1525' 

F6rks at south township line, (turn N. W.,) . 1435' 

Sohool-house, I mile fW>m west township line, 1480' 

Corners near west line— A. P. Morris, 1470' 



V, Pine Grove township. 

Russellburg depot— D. A. V. RR., 1238' 

Ooing north-east. 

Lane hotel, 1260* 

8. P. Allen's house, 1440' 

B2ighmie deep well, 1396' 

Corners— road south-west, (A,) 1420' 

Sohool-house, 1480' 

Forks at township line, (turn north, see Farmington ) 1490' 

Comers » mile south of State line, (turn east,) 1460' 

Summit— T. Way, leeO' 

«» E. Yanman, 149a 

Conewango valley road — J. L. Arnold, 1290* 

Comers I mile south of (^,) 1725' 

Rhind^a Run road. 

Corners near sohool-house and S. township line 1240 

Old drill hole -1 m. W. of Conewango, 1305' 

Stream crossing, above well, 1805' 

Stream crossing W. townsiiip line— J. M. Ruland, 1360' 

Road from Ruaeellburg toward Quaker Hill, 

Comers— road north, (B,) 1260' 

Old oil well near M. Adams' 1330' 

Bridge over Akeley run— S. Vakeley, 1390' 

Road in front of A. Randall's, 1820' 

Road in front of T. Sheehan's, near township line, 2080' 

From B, north-east. 

Road at Niver well, 1710' 

Summit— J. H. Fox, 1980' 

" S. E. Rider, 2000' 
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Sohool-hoose, 1970' 

Small bridge near W. Sumners, 1790' 

East line of township— O. C. Gage 2090' 

From Akeley Station, east* 

RR. Station, 1241' 

J. McCoy's gate, 1445' 

T. McCoy— angle in road, 1465' 

Bridge over Akeley run— H. E. Brown, 1485' 

Sohool-house, ...... j 1525' 

Comers near east township line, 1875' 

Road summit N. E. corner of township, 2125' 



VI. Spring Creek townsJiip. 

Spring Creek station— P. A E. RR., 1392' 

On State road^ running north-easterly. 

Cross-roads 1 m.from county line— McClay, (^,) 1620' 

West Spring creek- -road north, (i?,) 1460' 

Road south— to Titusville, (C,) 1460' 

Road north— to Columbus, (D,) ... 1440' 

Road S. E. (W. Jackson's, li m. S. E. of this 1750',) 1420' 

Big Brokenstraw— surface of water, 1360' 

RR. crossing, 1392' 

Cross-road at school-house, 1400' 

Summit— J. W. Mallery, 1765' 

»» G. E. Eldred, 1800' 

" F. J. Eldred, 1800' 

Road N. W.— Blue Eye run road, 1550' 

Summit— L. A. Brooks, 1830' 

Miles' run, 1790' 

Ii^om A, north'west. 

Opposite E. L. Demings, 1840* 

Summit in field to S. E., 1880* 

County line, 1870* 

From Bf northf towards Columbus, 

Summit— Wm. Weed, 1730' 

«* D.Wright, 1760' 

Intersection N. and S. road, ? 

Summit— R. Seiver, 1790' 

" N. of A. H. Olmstead's, 1780^ 

Road west, ... 1815' 

Summit— H. Perkins, . 1830' 

CrosB-roads in Columbus township, 1445' 
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^om C, towards Titusville, 

Summit-J. N. Clark, 1640' 

«• G. W. Nioholls, 1740' 

Sohool-house, lOeO* 

RoadE, (H.J. Jewett's J mile east 1765',) 1655' 

Summit— P. Wright, 1715' 

•* A. Pero, 1675' 

Stream, 1585' 

Cross-roads, (O. N. Hemingway 1^ mile E. 1795',) 1630' 

Summit— E. B. Whaley, 1710' 

Stream— East Branch, 1690* 

From Df towards Columbua, 

Summit— D. Gustin, 1800' 

<* B. Morten, highest point ridge, 1835' 

*» R. H. Fisher, 1810' 

School-house, 1795' 

At M. Bresky's, 1490'. 

Comere in Columbus township, .' 1405' 

From Spring Creek Station, N, E, 

Opposite J. Biroh*8, . 1666 

Stream crossing, 1640' 

Summit— A. S. Skinner, ... 1800' 

Corners— School-house No. 8, Colimibus towusliip, 1630' 



/ 



VIL Plttsfleld township. 

Pittsfleld— p. A E. RR. depot, 1247' 

On road from Pittsfleld to Wrigktaville, 

Pittsfleld comers, 1250* 

Holoomb farm, 1820' 

Old Payne oU well, 1825' 

Young well, 1865' 

Bridge over Little Brokenstraw, 1880' 

Corners — road west, (-4,) 1826' 

Church near township line, 1840' 

From Ay north-west. 

Road south— J. Wolf, 1410* 

School-house, 1455' 

Corners — (turn north-east,) 1460' 

Opposite C. Errlckson's, 1745' 

Summit in field north-west, 1780' 

■ 

On road in north-east part of township* 

Nuttairs conglomerate — top, 1955' 

Comers near base of conglomerate, 1910' 
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Sommit— D. Haapin, 1806' 

" W. Welden, 1830' 

" L. M. Peterson, 1785' 

*« W. Wentworth, , 1566' 

Garland Depot P A E. RR., 1309' 

Garland hotel oorners, ... 1295' 

Church comers, 1 mile S. W. of village, 1320' 

Hosmer run road W. township line, 1400' 

Next road south at township line, 1790' 

Sohool-house on road to Grand Valley, 1360' 

RR. oroflslng— 1 mile from S. township line, 1400' 

On Cole Hill road. 

Summit— Mrs. Barber, 1826' 

Forks at school-house, 1836' 

Summit south— A. L. Palmer, 1840' 

*« D. Marthi, 1840' 

Stream, 1790' 

Summit— N. F. Camp, 1840' 

.Forks— near south line, 1780? 



VIIL Brokenstraw township. 

Youngsville depot P. A E. RR., 1214' 

Youngsville, north-east to Irvine run. 

Youngsville comers, 1205' 

Angle in road— W. A. Davis, 1280' 

School-house, 1760' 

Summit— S. Butts, 1760' 

Forks of roads, (turn south-east,) 1746' 

Summit— E. P. Kyler, 1760' 

Base of flat pebble conglomerate by road, 1420' 

Intersection Irvine run road, 1390' 

Steam saw-mill, 1340' 

Old oil well south of road, 1800' 

Saw-mill, 1240' 

RR crossing E. of Irvineton, 1175' 

Youngsinlle, north, up Indian run. 

Road forks, 1256' 

Road east'— G. Norway, 1745 

Summit— B. Davis, 1796' 

Road forks— G. Sullivan, (turn south,) 1810' 

School-house, 1810' 

Summit — J. A. Akens, 1680' 

Road west, ♦ 1600/ 
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YoungsvilUf up Matihew^a run. 

First road west, (^,) 1800* 

Forks near north line of township, 1425' 

From A, to N. W. corner of toumahip. 

Summit— N. Olson, 1800' 

Road west — near N. W. comer, 1845' 

YoungsvillCf S. towards Tidioute ; York Hill road. 

Road east— to Sulphur Springs, 1780' 

B. M. on Walnut near J. Andersons, (leveled,) 1706' 

B. M. on rock near school-house, 1808' 

Top of conglomerate— York hill, 1905' 

Summit N. E. of R. York's, 1840^ 

Depression in ridge, 1745' 

Summit, 1850' 

Stream crossing, 1775' 

Summit near S. E. comer township, 1825' 



IX. Eldred township. 

Grand Valley depot— D. A. V. RR., 1S41' 

Hotel comers, 1380' 

Cross-roads at school-house south of town, (turn E.,) 1440' 

Summit— C. E. Emerson, 1710' 

Stream crossing, 1640' 

Summit, 1705' 

South township line, 1600'? 

School-house corners between Grand Valley and Newton, 1410' 

Summit S. E. of same— D. MoCune, 1700 

School-house near E. township line, 1700' 

Grand Valley to Ezra 2Vim'«, on Spring Creek road. 

Road west, (^,) 1635' 

C. H. Whaley's, 1695' 

J. Mclntyre's, 1686' 

Middle Branch crossing, 1490' 

School-house, 1610' 

Summit— J. B. Brown, 1640' 

** { mile north, 1740' 

West Branch crossing, * 1625' 

Forks of roads ^ 1685' 

Comers— (turn west,) 1805* 

Spring creek road— E. Trim, •. 1770' 

From Af west to Spring Creek road. 

Middle Branch crossing, 1405 

Summit, 1615' 
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Wert Bnmoh craning, I3551 

Sabool-housnoornere, Spring oreek road, (torn N.,) 1726' 

Streun ^Q^Q■ 

" 1666' 

White's oil well 1810- 

Aakernun well, (leveled,) 1678' 

Summit— J. CullBD, jg95- 

Bweam isas' 

Bommil— A. S. Belknap, igjg. 

Stream, '.'.'.'.'.'.'.'. 1005 

SuDimit— A. Bngle, jgpQ. 

J. Green \ ,706' 

Wert Branoh croastng— Eagl«, P, O., lOW 



Scbool-house and road west. 
Rood eaat— Trim's oornan, . 



.1746' 



X. South- West toiDTiship. 

Enterprise oorners, (water Id Pine creek, 1240',) 1266' 

We«t Enterprise aoroers— W. B. Benedict, 1266 

On rood /rem £nUrprite to Grand Valley. 

Bridge over Pine creek, 1260" 

Forka — (lurn north,) '. . . . 1280' 

-Buadeaet, Oravo-yardaanimlt J m. B., 1616',) U560 

Porkaof roada, 

Summit— O M. Hnnter, 

SnIiool-huiiBB 

Boad wert— J. Wales, (.,*,) 

Road east 

Rnapp's oil well, 

Sammlt— J. Steams, 

Stream, 

Road eant, (tnm nortb,) 

Soboo] -house, f m. from township line, , 

Summit— A. Oooftwill, ... 

" B. H. Fisher, near north line, 

.FVom A, aoulh-ioMl. 

Anicle In road_H. A. Jamleson, leiO" 

Summit, lop of 01ean oanglomerate, IBSO' 

Summit— H R. Bunoe, 1620- 

Oomers— J. S. Campbell, (Inm wart,) 1660- 

Sohooi-bonse, ... 1685' 

Stream, 



Sammlt, 

Stream, 

Kidge over Pine creek n 



.I6S5' 



r S. W. oomer or oonntj. 
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From EfUerprise E. to Sco/ield. 

Forks— Grand Valley road, 1280* 

Stream crossing, • . 1290' 

Forks— Colarado road, 1355' 

Summit, road south— T. Fleming, 1680' 

Stream crossing, 1500' 

Road south, 1645' 

Gilson run crossing, 1480' 

Scofield corners, (turn north,) 1555' 

School-house, 1590' 

Summit, 1615' 

Gilson run crossing, 1475' 

Summit— H. A. Barber, 1645' 

Road west— to Colarado, 1665' 



XL Deerjield and Triumph townships. 

On road from 8, W. corner of Triumph township^ N, and N. E. 

Funk's corners, 1505' 

Cross-roads— Mrs. Valentine, (turn left,) (A,) 1670' 

Summit, 1690' 

Summit— A. C. Clark, 1630' 

Summit, 1720' 

School-house, McGraws comers Triumph road, (B,) 1650' 

Divide between Gordon run and Pine creek, 1545' 

Summit— S. Thompson, » 1665' 

" W. Hartrup, 1710' 

School-house corners Tidioute road, (C), 1700' 

Summit— T. Culbertson, 1650* 

Bridge over Tidioute creek, 1265' 

Cross-roads— Tidioute to Grand Valley, (D,) 1275' 

Summit— W. Wilson, .... 1730' 

School-house cross-roads— J. H. Morrison (stream north of this 1550' 

and summit beyond 1710',) 1740' 

Road north, 1685' 

Summit, 1775' 

Roadsouth, (JS? ) 1750' 

Stream, 1520' 

Summit— A. Bimber, 1840' 

*' J. D. Brown, (S. of road 1890) 1845* 

Road south, {F,) 1835' 

Road east, 1770' 

Summit— J. Conklin, 1750' 

" Mrs. McGee, I860' 

Road west, near N. line of township, 1870' 

From At northeast to THdioute* 

Hunt's run crossing, - 1546' 

Summit — Gorman school-house, 1660' 
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Wert Hiokory crowing, 1488' 

Suinniil— noniiiiii 1675' 

Sohooi-bouse, 1640' 

Corners— Pagund us road 1660' 

Triumph ro»d 1610' 

RR. depot at TldJoute-B. P. & W. RR. 1118' 

From A, aoiith-eatt to Fagundtta. 

Sutnmtt, 1690' 

Bridge over WeM Hlokory, 1865' 

Road forkB, . . leW 

Sohool-hoose, Fagondua, 1665' 

Summit. FHgDiiduB, Iras' 

B.M. at roiks near oount^liae, (leveled,) 1692' 

From B, ttortA-eaat to Triumph. 

Summit, lew 

Sohool-bouae, Clapp fkrm, 1656' 

Entrance to Clapp brm, 1666' 

Summit, 1740' 

Porksof iwd 1735' 

Road south — Triumph oomera, lego* 

From C, »outlt-ta*terly to Tidiaute. 

Stream oroMdng, 1866' 

Summit— C. T. Urooker, 1715' 

Depression, 1650' 

Road north— Rlctuudaon 170S' 

Sohool-house, 1710' 

Blver Hill summit— Mrs. Campbell, 1710' 

From i}, aouth-eaai lo Tidioute. 

Oil well north of road, 1220' 

Sebool-house south of road, 1180' 

Top Seoond OU sand B in stream, 1150' 

National Hotel, 'Hdiouta, IISO' 

From D, north-weal toward* Orand VaUty. 

Road north, 1290' 

SohuoUbouse, ISSC 

Summit, 1530' 

B am ml t— Thompson's, i lOSC 

Stream, 1640' 

Summit— W Barker, 1625' 

Oil woll S. of road, 1S86' 

School-house lu Eldred township .... HOO' 

From E, aoulkery Co TSdiovte. 

Summit— J. Burton 1765' 

DepresBion, 1665' 
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Summit— M. Dever, 1765' 

*• J. D. MoCormiok, 1095' 

" R. MoCormick, 1716' 

Top of River hill, 1670' 

Sammit— J. N. Brown, . . 1320' 

River level, east end of Tidioute, 1102' 

From F*, to the river. 

Summit — (none higher,) 1875 

River hill, crook in road— D. H. McKean, 1720' 

River road near Cobham Station, 1155 

XI IL Conewango township. 

»* Yankee Bush " road^ going N. W./rom Warren. 

Warren— P. & E. depot, 1200' 

School-house, U805' 

Road south— A. Gantz, (A,) I860' 

Haag*8 heirs, 1775' 

Road north— B. Arnold, 1760' 

Sumniit— Burying ground, 1900' 

School-house, 1845 

Cross-roads— A. Baboock, (B,) 1800' 

School-house, 1785' 

Summit— V. M. Dalrimple, 1835' 

W. Sturdevant, 1845' 

G. Frantz, 1860* 

Cross-roads— W. J. Dunham, (C,) 1820' 

School-house, near N. township line, 1820' 

Summit— Burying ground, . . 1830' 

IVom A to the river. 

Top conglomeritio sandstone — A. Grosz, 1640' 

River road, 1206' 

From B to the river. 

At A. G. Weiler's, 1620' 

At saw-mill, 1390' 

River road, 1190' 

From C to the river. 

Forks of road, (turn south-east,) (/),) 1840' 

Summit— D. Goss, 1860 

School-house, road west, 1815' 

Summit, 1820' 

M. Schuler's. 1765' 

P. Seigrist's, (summit in field, west 1810',) 1765' 

Top of pebbly sandstone outcrop near road 1386' 

River road, 1186' 
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From D to river. 

First saminit, 1840' 

At J. H. Lee's, 1790' 

Sohool-bouse, 1776' 

J. Keller's, 1690' 

Water trough— C. Koalfral, 1635' 

River road, 1196' 

From North Warren^ north^aat^ up Jackson run. 

Depot at North Warren, 1221' 

Road north— H. Lacy, (E,) 1300' 

J. Thomas', 1305' 

Miles' mill, 1355' 

Road north, (oil well near 1375',) 1370' 

Comers — Jackson run P. 0., '1435' 

From E, north to township line. 

Porks of road, (F,) 1485' 

Top of massive, fossiliferous sandstone— W. Smith, 1630' 

School house forks, 1760* 

Summit near township line — J. Baker, 1770' 

From F to Conewango creek. 

Summit— J. O. Hoag, 1830' 

Forks— M. Waters, 1600' 

Top SS. outcrop north of this— M. Lanffer, *. . . .1660' 

Junction with creek road, 1220' 

XIV, Glade toionsJiip, 

From Conewango road to Oardner^e roeks,^ 

Corners by school-house, 1225' 

Bridge— Hatch run, . 1300' 

At C. Koeblins, 1490' 

At H. W. Gardner's, 1690' 

Top of Gardner's rocks, 2030' 

From Quaker Hill road E, of Snyder^ a aummitf south. 

Corners on Quaker Hill road, 1890' 

M. Peterson's (Shenango shale summit S. E. 1920,). 1810' 

Stream crossing, 1430' 

Comers— turn west to Glade road, 1315' 

Olade Run road to Quaker Hill. 

Glade run school-house, 1216' 

Glade run bridge, 1240' 

Road south— S. Stomm, {A,) 1300' 

School-house and bridge, 1390' 

Summit north of Cobham park, 1920' 

B. M. at schooi-house— Quaker Hill road, 1925' 

26 IIII. 
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From A to Cobham Purkf ridge road* 

Turn in road— N. Storum, 1696' 

L. Bauer, ITTC 

Water trough— L. Bauer, (summit N. 1846',) 1770' 

Road summit, east, I860' 

Depression in ridge — Wood road to river, 1775' 

Wood road, entranoe to Ck>bham parl^, 1870' 

Cobham park— level of mansion, 1890' 

Quaker Hill road and river road. 
For these levels, see Chapter I. 

XV. Elk township. 

Quaker Hill road to Corydon. 

Cross-roads at M. E. and Lutheran churches, 2100' 

(P. Lund's comer, \ m. N. W. of this, 2120'.) 

Summit— H. Holman, : 2076' 

Road north, (^,) 2030' 

Summit— S. Errickson, 2086' 

Germany post-oflaoe— Mrs. Walling, 2085' 

Road east, (stream crossing E. of this, 1820',) 2100' 

Church and road E., (Catholic Ch. comers E. 2090',) 2100' 

Road west, 2070' 

School-house,, 2070' 

Depression— branch Complanter run, 2025' 

Summit— W. I. Reeves, 2110' 

J. Bennett, 2115' 

Road west — burying-ground, (B,) 2105' 

Summit— H. B. Lonsbury, 2060' 

Road north, 2050* 

Summit at river hill— M. Giltman, 2120^ 

Allegheny river at ferry, 1270' 

From At towards Pine Cfrove township. 

At A. Engstram's, 2050' 

C. Holburg's, 2075' 

E. Burkland's, 2020' 

From B, weet and north*west. 

Forks— S. A. Lonsbury, (tum N. W.,) (C,) 2110' 

Summit— A. Learn, 2170' 

School-house forks— D. Hess, (Cemetery \ m. W. 2165',) 2170' 

Summit— E. McKee, 2140' 

J. Arnold, 2166' 

Angle in road— J. Leara, 2175' 

Topof escarpment of sub-Olean along the road, 2160' 

North-west corner of township, 2125' 



BAROMETRIC ELEVATIONS. 1111. 403 

From C, wetl to lotaaahip line. 

Forks— road sontb-weM 2065' 

Sammlt — J. Arnold, 1890' 

Topnub-UleaiA.illownBblpllne, (O. C. G«ge,) 2090' 

For otber elevBliims see map of Quaker Hill ooal baoin. 

XVI and XVII. Lijaesione and Watson townships. 

R\dg« road from Tidioute to Warren. 

RR. depot at "ndlaate, 1118' 

l''loi)rof bridge, Southend, IIM' 

Surface of water ia Allegbeny river, 1098' 

Jimalloaofl-^cciiioiiiy road with Warren road, (leveled,) 1788' 

Knadb. E. tu Shingle mUl, (leveled,) 178B' 

School-htiuae and road to river, 1680' 

Snuiiuit enst, ITSff 

CnMB-niails—L. lllmber, (enmmitonroadS. 174S',} ISfO* 

Water-trougii— S. Averill, 1710" 

School-house, 1730' 

Waler-troagh— F. Blsok, 1710" 

lload to rlviir, 1770" 

"Water-trough— J. Conroe 1706' 

Summit 1796' 

School-bouse and plank-road, 1805' 

Comera— J Miller, (A, as below,) 1786' 

Snminit, «aat, 1866' 

'■ 1886' 

Road to Baxter'e mlllo, «onth 1B20' 

Wood roatl to ?baw Bros. A Green's well, 1016' 

Summit— L. Rnavely igao" 

John Slater, 1910' 

J. Rapp, 1020' 

Chnroh and burylng-gronnd, 1900' 

J. Conarrow, \ m. from township line, 1016' 

Cobham P. O. to Baxter'! MilU and Cherry Orove. 

Cobham post^tlloe, IIW 

Corners— J. B. MoKean, (tnm 8. E.) 1770" 

Summit— P. J. Mlokelson, 17eG' 

^■eIt summit, 1790' 

Comers— J Miller, <A, asabove,) 1786' 

Topofsub-OleiuiflaoarpmontE. of plank-road, 1726' 

ItoeofOlean Conglomorato over ii, 1760' 

Dridije-West Uranch Hickory creek, 1566' 

Summit on plank, between Rynd's and Baxter's mlllB, 184G' 

Baxter's mills. 16a6'± 

At A. H. Baxter's gate, 17S0' 

Porks— road north to Warren, 1790' 

Bnmmit, ISW 

" laff 

" IBW 

'< near township line, IMO' 
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XV III. Pleasant township, 

Tidioute and Warren road, going north-east. 

Samrait— Mrs. Conarrow, 1916' 

Sohool-house oroas-roads i-^i) 18S5' 

Sainmit | mile north-east, 1930' 

Road south, , 1780' 

Crown of river bill and base of Olean conglomerate, 1760' 

Top of rocks north of road, 1805' 

Comers near school-house, mouth of Siirs run, (B,) 1220^ 

From A north-west to river. 

Summit— T. Daily, 1890' 

Top of coal knob north-east, 1933' 

Road north-east 1845' 

School-house corners on river road, (C,) 1190* 

Water in river— ferry to Irvineton, 1150' 

From C along the river and over the ridge to THoneata creek. 

Bridge— branch of Lenhart's run, 1270' 

Road summit opposite conglomerate cliff, 1376' 

Top flat pebble conglomerate escarping towards the river, 1440' 

Top of summit over it, 1610 

Crossing of small stream east of above, 1325' 

Bridge— Grunder's run, 1180' 

Road south, (school-house \ m. up run, 1205',) 1175' 

Summit, 1410' 

Bridge— Sill's run, 1216' 

Corners near school-house, (B above ) 1220' 

Road north— P. Hertzell, . 1495' 

Bend in road ; tine pebble, irony, fossiliferous outcrop— Mrs. Knupp, 1645' 

Summit, 1790' 

Top sub-Olean in hill S. of road, 1820' 

Comers— A. Slegrlst, (turn south,) 1695' 

Road east, 1840' 

Summit— J. Dlble, 1900' 

Bridge— Morrisons run, 1570' 

Summit — above Olean conglomerate, 1890' 

Tionesta creek road, (turn west,) 1450' 

Steam crossing, 1440' 

School-house, . . . . * 1455' 

Creek bottom at entrance to saw-mill, 1430' 

XIX, XX, XXI. Mead, Kinzua and Cory don townships. 

The elevations given elsewhere of railroads, well-mouths 
and outcrops, must suffice for these townships. Other alti- 
tudes have been taken, but in the absence of roads and clear- 
ings, the points cannot be located definitely so as to be of 
any practical worth to the reader. 
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XXII. Cherry Orose lownsJiip. 

Road tasl, through center of townthip to Sheffield. 

West line of township, 1910' 

Road north— U. B. Dunham, 

SchiKii-houBe 

Oppoiiite C. Noble's 

\'ulley— braneli oi' Minister ran, lot 680, 

Summit at Stafford wells, . . 1860* 

Valley — J. FftniBwortli 

Summit, 

Sireain crossing — Oreen well , lot STI, 

CornerH— sclii«)l-liiiu9e— puiiipatatlon— "VanderBrift oily," {A.,) . . ISlff 

Summit, 

Valley— haul of Lower Sheriff run, 

Rood south, . . 1890" 

Corners— M. Parnaworth, (B,) 

Suiiiiiiil l>y nonJ hank, turn iti road, 

House sontb of road— HortouACo., imw 

From A, aonCA to Foreet tsounfj/. 

Long level at head of Fool'B creek 

Valley and shanty, ITBB' 

Summit south 1795' 

Summit south, 1820' 

Top Glean oonglomerate ITSO* 

Terrace, 168B' 

Spring near county line, I82S' 

JVom B, north towarda Clarendon. 

At M. Fsr'neworth'a honae 1960* 

Tip top rook liack of boose, 1980' 

Aniot rnn crossing, ITVC 

Summit, 1940' 

Valley, IMff 

Summit 1920' 

Plank road come™, (C.) 1926' 

Summit— iron tank west, 1965' 

Railroad crossing, ... ISOS* 

Valley— level of Guffey well No, 1, 1880" 

Summit, 1980' 

Malioopany well No. 1 IfllO' 

Average summit to tovmsliip line, 1930' 

From Oarfield to F^mawortA twitch. 

Garfield— Jamestown house, 1986' 

Plank mad oomeraat Farnsworth, ((7atx>ve,) 19M' 

Bridge— large rook to right, ItOV 

Saw-mill, ISOC 

Summit of Tlonestatalll, 1680' 

Bridge over Honesta creek, 1865' 

Farmiwurth swltoh, 13SS' 
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XXIII, Sheffield township. 

Prom Sheffield to Cherry Orove, 

Sheffield depot— P. A E. RR., 1844' 

Culvert asoendiug the hill, 1670' 

Summit just above large oatoroppiug rocks, 1805' 

Summit— M. Miley, 1976' 

School-house, 1970' 

Summit, (point of rooks just north 2000^,) 1965' 

House before mentioned in Cherry Orove— Uorton A Co., 1990' 

JPVom Sheffield to BrookaUm. 

Exposure of red rook and sandstone, 1340' 

Bridge over Tionesta— Bamesvllle saw-mill, 1325' 

At E. Barnes', 1850* 

Road to Foxburg, (i?,) t 

Bridge over Tionesta oreek— Donaldson's, 1845' 

Brookston, (Badger oil well, 1410',) 1425' 

Base of sub-Olean— Mr. Brooks* house, 1515' 

JProm B towards Foxburg, 

Summit on the road, . . 1755' 

Top of sub-Olean— exposed by the road side, 1550' 

Bridge at Henry's mill, 1290* 
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N. B. — IHgurea marked * give the page at which full descriptions or rec- 
ords may be found. 

Page. 

Abbott, J., summit, level, 888 

Abbott's corners, level, 888 

Abbott A O'Hare farm, 67 

Aokeley station, level, 893 

Aokerman, (A. L.) well, level, 397 

Aokley's, level, 167 

Adams, (F. F.) gas well, 126 

•• (O. N.) well, »104 

" (M.) old well near, level, 392 

•• and Baboook, .* 104 

^tna well. No. 1, »56 

Akeleyrun, 246,321,338 

Akens,.(J. A.) summit, level, 396 

Algoe A Goodwin, level, 67 

Alleghany county, 138,160,176,311 

«* " wells, 139 

•« •* New York, 165 

«* township, Venango county, 68 

'• river, . . .61,66,160,162,169,173,178,186,188,193,196,208,239,247,256, 
262,264,266,272,276 to 283,290 to 296,300,811 to 820,323,330,332 to 335 

" " at Tldioute, level, 408 

** •« tributaries, 245,310 

'* ♦* map 175 

•* ** outlet and breach, 172,173,238 

" " valley 153,166,176,308 

** ** bridges; steamboat, : 161 

*• «* cliflfe; hill on island, 331 ; 309 

•« " sections, 277, «286, 306, 314, 316 

«* " at Warren, ♦304 

Allen's, 160,246,309 

«» (S. P.) level; (T. A.,) 392 ; 228 

" well No. l;No. 3; Offerlee lot, 16,309 

•« Truby A Co*s well, 880 

Allshouse well, 368 

Alton. . . 185 

American Philosophical Society, 101,106,131 
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Page. 

Ames, (W. \V.,) 132 

Ammon well, No. 1, .' 809 

Anchor OU Co/s wells, 368,369,872 

Ander's run, Sulphur spring 261 

Anderson, (A.) summit, levels, 51,242,389,891 

*» (J.) level, 396 

*• well ; saw mill, 309; 303 

Andrews run, 256,262,293 

«* wells 66, 67 

Arohbold A Lookhard well. No. 2, y 66 

Armstrong county, 150,165,177 

Armor A Hayes well, 369 

. Arnold, (M.;) (B.) level, 75; 400 

" (J.) summit level, 402,403 

" (J. L.) level, 392 

Arnot run ; crossing, level, 861 ; 405 

Ashburner, (C. A.,) 81,84,97,131 to 134, 164,179,185,188 

Ashville, level, 166,224 

Asylum, Insane, 316,308,309 

*' quarry section, ♦317,816,207,298,304,306 

Atlantic and Great Western railroad, (see N. Y., Pa. and O. R. R.,) . . 152 
♦* " •* " . 155, 167, 181,223,224; level, 166,157 

Atlas well, 270 

Avery A McFarland well, levQl, 66 

Averill, (S.) level, 403 

Baboock railroad station, 98 

<* (A.,) cross-roads, level, 400 

«« A Adams, , . 104 

" Clark AHuling's wells, ♦102,»103 

Babylon, 280 

Bacon, (Mr.,) 123 

Badger well; levels, *27,381;406 

Bailey A Sunderlin wells, •859,360 

Baker, (E. E.) cross roads ; oomers, level, 887; 386 

«* (J.) summit, level, 401 

«» (W.) summit, level, 399 

" lot, well, 91 

Baldwin, (Mr.,) 77 

Balltown; wells; sand, 89,384,385 

, Baltimore, 151 

Bannister well, level, 57 

Barber (Mrs.) summit, level, 395 

*» (H. A.) " 398 

Barlow (C.) level, 388 

Barnes (E.) level; (T. E.) level, 406,24 

«» corners, level, 886 

Barnesville, (see Lower Sheffield,) 188,173,352,855 

" gap; gas well, 35,*24,38l 

" saw-mill, level, 406,377 

Barnsdall, Bros, well; level, 369; 57 

Bauer (L.) level, 402 



Baum (Fumaoo) well, 08 

BsxLer (A. H.) iiiIIIb; level, S40,40S 

Bayne, Ftiller A Co. well, . S69 

Beala (D.) CroaB-rooda, level, 88S 

Bear creek ; well, 128 

Bearliiko, 26,281 

" •' level, lSfl,S34,8ST 

" " branch, 231 

' '• aUtloa; level, 223,210; 224,897 

'■ " oroeB-roads, level 387 

" " achool-houso, level, 8ST 

" " ridge, Butiiiiiir 225,231 

Beardaley'B quarry: wells, 201,202; S3 

Bealty, (W.,) 28,211,288 

" well No. 1, *:, 211, 212, 214,216, 832 

" well, •28,218,857 

" comer, Glade T. level, ISS.ISS 

Beaver cuiiiyi wells, 160,176,311: 189 

'■ riillH rivir, 196,811 

Beecher well, level, 57 

Belden, ... 144 

Belknap (A. S.) eammit, level, 397. 

Bell 4 L'lenionsweils, •8,»4,169 

Beoediot, (L. L.) ; (W. B.) level M; 3S7 

Benezette Oil Uo. wells, •ISB 

Bennett (J.) Biiiiiiuit, level, 402 

UeoDle, Truiiibowur, well (gg 

Berriuger wells, '. •66,66,S7 

Berry (P well; corner*, •28,»79; 309 

" AKelleywell, 389 

BlgBnikenBtrawtrepk, (seeBrokenstraw,) .... 160,162,171 

to 175 186 192.^1 to 207,2»l,2a7,23&,247 to 249,264 to 257,262,207,276,294 

" " Leudwateis tributary, 223; 261 

" " JanotSnn with Spring oreek, 349 

" '■ valley; oil wella, 224,248; 260 

Big Ue<lidne well, 67 

Big red liuuse creek 20S 

Big Khauty * King well, •98,103 

Billy rpn head 827 

liLHlmr. well, 809 

Blinber, (A.) summit level 898 

" (L.) croRs-roads level, 408 

Biroira, (J.) level 894 

Black, (F.) level, 408 

BlBRkemlth ran, N. branch 114 

Blai™. (Mr.) well MSS 

Blake A Stamhansh '6' 

Blskpalee, (I.M„ > (U C.) 90,91:89,112 

BladnKtnn's. level, • 169 

Blne^ye;run. 168; •225,226,248,249,266 

•' " oroaUng, level ; valley, 387; 224 
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Blue-jay run month ; well No. 1, *80,881 

♦* " wells; difltriot=Foxbnrg, 355; 381,382 

Bly lease, Mead fiarin, 62 

Bob's (Pine) oreek, Limestone T, 838 

Boggs, (O. P.) <fe Heeley well No. 2, «89 

Bolivar township in N. Y. ; run, 165 ; 88 

Bond farm well, 131,136 

Book A Arter*8 well, 869 

Book A Clark well, 869 

Boyard A Nesmith well No. 1, *1 

Boyington well, - ' 809 

Brace A Co.'s well, *14 

Bradford, 89,94 to 93,152,204,319 

Bradford wells; district, 93,97,136 

*• Star; Era, 372; 374 

Bradley, (11.,) 100 

Bramley well, «90 

Brant&Co's wells 2, 3; Wilcox tract, , . . »116-,»117 

Bresky's, (M.) level, 894 

Bridges in Warren county, 151 

Briggs, (Th.) farm, 16,246 

•» wells, land 2, 206,207,216 

Broder Oil Co. well, 869 

Brokenstraw. (See Big Brokenstraw.) 

*' creeks, big and little, 228 

•* creek, 163,166,262,264,294,315 

♦* ** at Columbus county line, 386 

** junction with Allegheny river, 287 

" valley; flats, 151,166,248,249; 158 

" P. A E. R, R. bridge, level, 158 

«* division of townships, 219, ♦247 

«• township 150,164,186,219,»347,*262 to 266,276,293,294 

«* *« levels, 895 

** ** population, 154 

Bromley, (T. H.,) 126 

Brookmire, (J. G.) corners, level, 888 

Brooks, (L. A.) summit, level, 893 

** (Mr.) house, level, 406 

Brookston ; tanneries, 158,176,193; 161 

" levels, 578,379,381 

Brookville well, ♦139 

Broughton (S.) summit, level, 338,389 

Brown Bros.' well, . . ^22,375 

Brown (D ) well; (Frank,) 369; 10 

" (H. E.) bridge, level; (J.,) 393; 94,95,96 

** (J. B.) summit, level, 896 

" (J. D.) summit, level, 898 

*• (J. N.) summit, level, 400 

" (S. Q.) McKissock farm track, 63,59 

" A Sigginswell, ^51 

Bryan (J.) well, 869 
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Buchanan hill, 204,205 

Buck (Jay) wells, 1, 2, ♦SS 

Buckhorn well, 61 

Buoktooth, level, 155 

Buflfalo, 166,248 

BuflTalo, Pittsburgh A Western RR., 152,176,358 

levels; orossing; bridges, 157; 156; 152 

mile posts 5, 8, 9, 13, 230,291,292 

depot at Irvington, level, 158 

Bugbee lands ; mill ; well, 20 ; 308 ; 215 

Bulger <fe Morrison well, (Kennerdell,) 66 

Bull (Mrs.) summit, level, , 389 

Bullion district, Venango Co., levels, *65 

Bunce (H. R.) summit, level, 397 

Burklands (E.,) level, 402 

Burtis (fe Octave wells, levels, 57 

Burton (J.) summit, level, 399 

Burton A Wallace, 129 

Bush (A.) cross-roads, level, 888 

Butler county, 138,150,164,177,194,307 

«* *• wells, ♦139,179 

Butternut well, *61 

B. T. well No. 1 67 

Butts' summit, level, 395 

Cady (J.) level, 386 

Caldron Bros. A Lukey well, 368,372 

Caldwell creek ; valley, 173,256,267,271,272; 270,272 

Cambria (Jo. wells, 127, ♦139 

Cameron station, well and section, ♦135 

Camp (N. F.) summit level, 395 

Campbell, Mrs., summit level, 899 

Campbell, Thomas, 14 

Campbell, (J. S.) comers, level, 897 

Campbell tract : well, 73; ♦14,309 

Carey A Gernier's well, 103 

Carll, (J. F.,) 149 

'Carmodly wells. No. 1 A 2, 92 

Carrrun, 309 

Carrolton, 194,203 

Carson (J.) farm ; well, 69 

Carter (J) summit level, 387 

Carter A Hurd well, 868 

Case run, 180,333 

Cassadaga lake ; level; valley, 174,232; 157; 351 

Cattaraugus county, N. Y 149,188,206,333 

Cattaraugus county wells, ♦87,^94 

Cattaraugus school-house, 55 

Cattasaqua well ; record, 268; 269 

Caughey, Mr., 123 

Cawthro well record, ^121 

Cedar oil wells, 368,376 
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Census of 18S0, 147,154 

Center wells, 81,32,33,81,35,36 

ChatTee well, 809 

Challant (Spang A) well, ♦ISS 

Chambers' well. No. 4, ♦ISO 

Chance, (H. M.,) . . 16,31,65,126,158,160,181,188,210,215,297,801,802,303,356 

Chandler's valley ; level, 167,172,237,238,241,262,312; 389 

Chattle, (Thomas,) 90 

Chautauqua; basin, . 311; 173,855 

Chautauqua lake ; level, 171,174,224,231,234; 156 

Chautauqua county ; valley, 126,149,228,333; 243 

Cherry Grove; township, . . . . 166,261; 150,153,154,169,170,176,180,219 

Cherry Grove township wells ; level, *26; 860,405 

Cherry Grove township wells tabulated, 868 

Cherry Tree borough ; gas well, 146 ; *146 

Cherry Tree township, wells In, 65 

Christie Bros, well, 869 

Church run ; district, 315,369 ; 369 

Church Run wells; records, 269; 270 

City of Erie gas wells, ^ . . 121 

Clapp, (E. E.,) 281 

Clapp, (J. M.,) 20 

Clapp farm ; school-house, 274 ; 399 

Clapp or Henderson form, 280 

Clapp wells, Nos. 45 and 46, , *280,283 

Clarendon; level .164,166,176,261,307,352,861; 156,879 

Clarendon bridge ; ciifTa ; station ; summit, 152 ; 354 ; 29 ; 153 

Clarendon drift ; tanneries; wells, 849; 161; 857,365 

Clarendon oil sand, . 384 

Clark (A. C. A J. N.) summit level, 894; 398 

Clark, George, 80 

Clark, (Mr.;) farm, 4; 13 

Clark well, 82 

Clark or Miles' Mill weil. ♦13 

Clark, Babcock A Hulinga wells, •. . . 102,103 

Clark & Goldsborough well, 368,372 

Clarion county ; wells. 164,105,177,194,307; ♦139,179* 

Clarion river, 104,194 

demons, (Mr.; J.,) 4; 15 

Clemons <fc Bell wells, Nos. 1, 2, 8,4 

demons & Holt well, 15 

Cleveland, 144 

dinger, (A.; Mr.,) 283; 284 

Clinton County wells, 127 

Clinton County OU and Mining C^., 136 

Clintonville, 66 

Clymer ; township, N. Y., 201,228; 227-228 

Coal Knob, Kinzua, (2154 A. T.,) .... 355 

Cobham, (Mr.; Henry,) 125; 8 

Cobham, P. O. ; section, 290; 286,290 

Cobham ; park ; mansion, level, 158,881 ; 401 ; 398 
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Ck>bham station ; section, 286,291 

Co bham station, level of road near, 400 

Cobtiam road to Baxter's, 840 

Cobham well ; level, 8,212,216,800,331; 160 

Coburnwell, 118 

Ckxskrofl tracjt well, 91 

Cotfee creek ; out : valley, 225,238; 227; 224 

Colby lot well .... 91 

Cole farm* hill ; well level, . 261 ; 281,802; 93 

Colegrove quarry, 223 

Colorado ; district ; wells, 166 ; 274 ; 274 

Columbus; level, 150,172,173,220,221,248; 156 

•* ** borough, population, ... 164 

" ** breach ; station, 173 ; 224 

<• ** township ; line ; levels, . . . 160,170,219,220,222,226,249; 225 ; 386 

Conner well, 58 

Comfort, (Major,) well, 869 

Comstock, John, 286 

»♦ farm drill hole level, 389 

Conarow, (J.) summit level, 408 

•* (Mrs.) summit level, 404 

Concord ; township, Erie county, 120; 122 

Conewango hills ; bluff, 818 ; 299 

bridge, level, 168 

creek, 14,160,162,166,170,174 

** 187,211,215,234,287,241,245,264,297,813,319 

*• (the preglacial,) 244 

♦* (old channel,) 819 

*• oil territory, 809 

dam, 809 

township, . 150,164,192,207,219,237,245,263,294,296,312,319,331,833 

" levels, population, 400 ; 154 

valley, 165,166,207,288,248,244,310,821 

«• " «* (wells in,) 309 

Conklin, (J.) summit level, 393 

•♦ run, (deep well,) 342 

Conneaut basin ; lake, ... 178; 224,232,352 

Conovor tract, 100 

Conroe, (J.) level, 403 

Cook, well No. 2; tract, '. . . . 140; 3S4 

Cooksburg, 140 

Copeiand, (widow,) farm, 72, 73 

Cornell well, 120 

Cornplanter township, Venango county, ; 59 

" falls, (well at.) 336 

Cornwall well No. 1, 65 

Corry; level, .152,201,202,224,226,227,228; 166 

*• depot level, 166 

•* summit; level, 224,225,226; 156, 224 

Corydon, 162,169,174,176,186,188,206,358 

«• hotel, level, 160 
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Corydon and Warren road ; levels, 820,828,880,883; 160 

wells, 886,869 

township; population, 150,219,858,404; 154 

Cotter farm; section, 259; 250,254,257,258 

«• " old farm dwelling, 257 

Cowan lot ; Wing well, 11 ; 809 

Cramer well, No. 1,2, 868,869 

" (G. H.) well; corner levels, |. 872; 891 

Crawford county, . . 149,160,176-179,185,189,192,224,282,247,249,288,269,271 

** line; map, 248,287; 177,178,179 

" •* survey, 176 

" " wells, Nos. 1, 2, 4, 5, 7, levels, 65 

«* " mill well, level, 67 

Critchlow farm well, 809 

Criswell wells, No. 1, 8, (Sutton farm, ) levels, 66 

Critzelow, (Mr.,) residence, 14 

Crocker well, 88 

Crocker (C. T.) summit level, . 899 

Crosby (S.) well, 869 

Cross wells, Nos. 1, 2, level, 65 

Crouse'sruu; valley; oil wells, 178,266; 256; 260 

Crull farm; well 10,308,809; 10 

Culbertson farm ; run, - 882 ; 61 

Culbertson (T.) summit level, 898 

Cummings* siding, level, 156 

Cullen (J.) summit level, 897 

Curry farm, 57 

Curtis, (Dr. M.,) 11 

Curtis (Miner) lot, 11 

Cushing old and new wells, 85 

Cutler farm, 52 

Cutting farm, 101 

Dailey (Emery) farm; section; coal opening, 9J 347; 847 

«* coal knob, (1935',) 345 

" (T.) summit level, 404 

Dalrimpie (V. M.) summit level, 400 

Dalson run, 113 

Dal25ell well. No. 3, 54 

Darling well sand, , . . 886 

Darrow, (H. A.,)) 101 

Davenport, Falrbum A Co., 124 

Davis (B.) summit level, 895 

" (J..) 144 

" (W. A.) road level, 895 

«* well, 66,144 

Dawson center, 6S 

" level, 158 

Deer run, 282 

Deerfield township; levels; line,150,165, 172, 192,219,266,«275,286,289; 898,814 
" " gap; population, 178; 164 

De Golier (James) £u*m 101 
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De Gk>Jier station ; wells, 90,101; 03 

Dejean, (H.) level, 888 

Demings, (E. L.) level, 393 

Dennis run ; section ; wells, 279,289; 286,287; 289 

Dennison A Parshall well, 15 

Dent lands, 98 

Depth of wells, 836 

Derrick city, . 103 

Dever, (M!) summit level, (J.,) 400; 390 

Dible'sooal knob, (1965',) 345 

Dible, (J.) summit level, 404 

Dickson, (J. H.,) 62 

Dikeman farm, 102 

Dingley, (Capt. A.,) 19,849 

«• well Nos. 2, 4 ; 6, 19; 213,216,296, 297 

DinBmore*s ; house level ; mine, 826,377 ; 169 ; 328,829 

•• coal bed ; shaft record, 322,333 ; 826 

" road. Junction, 828 

« coal bank, 836 

Dixon's level ; form, section, . 160; 801 ; 287,801 

Dobbin's well, 119 

Donaldson, 881 

•• (J.) farm, level 25; 406 

Dorsey well No. 2 level, 67 

Doty, (F.) summit level, 888 

Downer oil works, 228 

" well, 202,227,228 

Drake's discovery, 158 

«« rocks, 229 

Drake, (S.) level (top Olean Cong.,) 888 

" well, 261,252,278 

Driftwood, 184 

Dry Hole well, 86 

Duncan A Turner well, 22 

Dunderdale tract warrant No. 194, 1 . . . 270 

Dunham, (M. B.,) level, 405 

" (W. J.) summit level, 400 

Dunkard creek, 145 

Dunkirk level, 167 

«• and Warren R. R., 152,248 

«« Allegheny Valley and Pittsburgh R. R., 162,294 

«« *• *• levels, at Irvineton and Warren, 167,168 

Dunn farm wells, *44,*46,*47 

Dunn's run, 262,298 

«• •« well, (N.,) 342 

" " wells, »44 

Dunn's run section, 287,*293 

*< ** branch wells, *46 

" Eddy, level, 157 

Dutch hill, 201 

Dutchman's run, 28,151,849 to 362 
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Dykens, (L. B.,) 61 

Eagle Oil Cto.'s wells, Kendall farm, G6 

" P. O. rock, level, 267,268; 168 

East Branch levels, 378 

East Hickory Cr. Limestone township, 174,338,340 

East Street, Warren, level, 168 

East Titusville, level, 167 

East Warren, (Glade city,) 1,2,211,212,832 

Eastman. j(Mr.,) 282 

Eaton A Howe well, 869 

Eshart well, *102 

Economy Oil Co. -swells, »31, 142, 278, 289, 340, 342, 398 

Economy tract, first paying well, 1860, 289,339,343 

«« hill opposite Tidioute, 340 

Economy d: Warren road junction, level, 403 

Eddy run 356 

Edenburg, 189 

Egypt well, •75 

Eighmie deep well, level, 392 

Eldred township, 160,166,219,251, •266 to 271,315; 

" " levels, 896 ; population, 164 ; wells, ^49 

Eldred, (F. J.) (G. E.,) summits, levels, 393 

Elk county; wells: line, 194,332; 127; 104 

Elk township, 160,162, 186, 192,219,246, •312,320,332 

«• *• levels, 402 

«• ** population, 154 

" " highlands, 247 

" «' wells, ♦30 

Ellioott Oil Co. well, 16,309 

Ellicottville ; rock city, 180,181,203 

Elliott (C.) cross-roads, level, 389 

Emerson (C. E.) summit, level, 396 

Emery, Patterson A Co. 's No. 1 well, ^97 

Empire Transit Co. well, ^93 

Emporium well, 134 

Engle (A.) sununit, level; P. O., . ; 397 

English, (W.,) 856 

Engstrum's (A.) level, 402 

Enterprise corners 61,153,166,266,278 to 275,397 

Enterprise Transit Co. wells, •94,^95,«96 

Era of Bradford, 871 

Erie; car-works, wells, 122,124,126,152,248 

** water-works wells ; Gas Co. wells, .124; 121,123 

** county, . 149,176,189,193,220,222,224,228,250; 

survey, 176; map, 177,178; wells, 118 

township, Crawford oo., 249 

Errickson (C.) level; summit, 394; 402 

Ernhout, (Capt. J.,) 127 

•• (Harner A) well, *117 

«« A Taylor, well No. 1, ♦127 

Ernst (Houghton A) weU, ♦184 
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Earekawell, 168,190 

Ev&us well 66,123 

EvansbargBUinmlt, 224 

Bwer (Mrs,) auDimit, level, 8B1 

Fagundus 168, 280,283,284 

" Oil Co., 28S 

" wells, *2S3,286,3SS 

" autninlt, level, SBB 

rHichney, Mrs. J.,) 220,221,240 

l^irbauka' run, 241,242 

Falrburn, (Mr.,) - 124 

Faloonera; levels, 234; I66,1ST 

Fnrmers' valley 117 

rurmingUin, 230,244 

" Center, (Lander'i,) 241 

" tuwnabip, ie0,20fl,2l9,*241,818 

" " population, 154; levela, 391 

T^DBvrarth, (M.,) 26,363,365 

" M. oomers, level, 405 

" <J.> level 405 

" Biinimit. lovel 862 

Farusworth aew oil town IfiS 

" oomers, 405; brsncb 176,861 

" Bwit^'li, level, 406 

'■ onal bed, -Ses 

Farnhnm <B.) summit, level, 888 

Faulkner (O.) Hummlt, level, 886 

Feutonville, 17,164,218,246,300 

" level, 157 

" (Weeks) well -n 

Ferrien, 162 

Ferllg well, 809 

Fertlg ft Clark well, 860 

Ferllg ft Mulligan well, •64 

Fetterman well, '142 

Fifth Street bridge 809 

Finch (E. J.) orom-roads level, 888 

Fink (J.J. B.) ft Shamburg well, •62 

Fleber (R, H.) iummlt, level, 804 

" <S, A.) aumiiiit, level, . ,' 807 

" leaBOWBiis 88,«80to«44 

" and "Reeve welt, No. 1, 62 

PlannP(fan. Mr.,) 132 

Flat Bottom run 243 

Flat Iron well, 100 

Fleming (T.) summit, level 806 

Fletcher tract 'IH 

Fogle wellB, •7I«r3 

Follett. (D.,) •09 

" runi quarry; well, •0,l«8,a07,816; 163; "SO 

27 nil. 
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Fools creek head, level, 406 

Foreanian well, 281,282,*283,289 

Forest county, 149,153,176,179,338 

" *• line, 283 ; survey, 177 ; map, 178 

" *• Harmony township wells, ♦69 

•• *' Tionesta, Howe and Jerks township wells, «77 

Forest Oil Co. well No. 1, 868 

Forest (S. N.) level, 388 

Foster, (C. H.) ; (D ,) 87; 102 

•* (D. E.) No. 1 well, 92 

** (N. A.,) 242 

«• brook, 98,102,103 

«* wells, *87, 92 

Four mile rim well, ♦100; level, 377,381 

Fowler (C. T.) summit, level, 388 

Fox (J. H.) summit, level, 392 

«* farm ; well, 80 ; 67 

Foxburg. (see Blue Jay district,) 80,379,382 

Franklin, 65,311 

" basin, .311 

Frantz (G.) summit, level, 398 

Fredonia, N. Y., level 125,157 

Freehold township, 160,170,193,199,202,206,208,219 

** ** 220,223,225,^229,232,237,228,261 

" *• levels, 387 ; jxipulation, 164 

French creek, 65,172,223,226,249,261,311,352 

<* ** South branch, 222,227; head waters, 223; flats, 121 

Frewsburg; level, 180,181,237; 157 

Funk's corners, 898 

Gage (O. C.) level, 393,403 

Galena lease No. 6 well level, 67 

Galley Bros, well, 876 

Galloway woUs, (Sutton farm,) 66 

Gantz (A.) level, 400 

Gardner, (H. W.); (J. R.) levels, 401 ; 891 

Gardner's; rocks, 187 ; 320, ♦321,328,331, 401 

Garfield, (new oil town,) 163,176,362 

«* oil and oil sand, . . 357,385 

** (Jamestown house,) level, 405 

Garland, 163,180,248,266,259,261,276,307; 

level 156,157 ; hotel corners, level 393 ; depot P. A E. R. R., level, 395 

Garland quarries, 163,267,258; level, 156 

*♦ section, ♦269,260 

•• . oil company, 252 

Garrison (widow) farm 145 

Garvis (M.) Leonard Hollow wells, 91, 92 

(Jas city, 64 

Gealy wells, 66 

Gebhart's (G.) level, 169 

(Jeer's, level, 16; ferry, 301 

(Jeer (Great Bend) section, *301 
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Genth, (F. A.,) 266 

Oerinantown Oil Co., 81 

Germany P. O. level, 187,188,402 

Germer, (O.,) 100 

" & Carey well, 'lOS 

GUbert wells, 91,92 

Gill, 67 

Gillmore wells, (Sloan farm), 57 

Giltman (M.) summit level, 402 

Glade, 152,176,209,211,310,320 

** levels, 158,159,160 

*• City, (East Warren,) 832 

" hotel, level, 160 

«« well, (at west end of bridge,) 309 

" township, 160,162,188,188,192,219,297, 

300,312,319,*320 to 332,333,335 ; population, 154; levels, 401 

" *• wells, ♦1,332 

" run, 6,7,112,212,246,320 

" *' road, level, 159 

" " dry hole, *112 

«* ♦* s<2hool-house, level, 401 

Glass, No. 1, well, 91 

Gnummun, (Mr.,) . 146 

GJoal, (Mr.,) 377 

Goldaborough (J. R.) well, 368,372 

Qood Luck well, ♦39 

Goodwill (A.) summit, level, 397 

GkK>d Will well, ' ^39 

Goodwin A Algoe, 67 

Goose oreek, 227 

Gorman (M. O.) summit, level, 389,399 

** school-house, level, 398 

Gross Bros., 139 

Grace A Book well, 869 

Gralton township, Loraine county, O., 144 

Grand valley, 267,272 to 276; level, 157 

«» " depot, D. A. V. R.R., level, 896 

«» *♦ and Tidioute road, 288 

Grandin A Kelly well, 283,384 

Grant station ; level, 167,181,234; 156,224 

Great Belt city, . . 138 

Great Bend, 152,169,174,187,196,301,305,307,330,332,356,357 

" " cut, 351 ; section, 287, 298, ♦301,332 

I. «( ferry level, 160 ; test well, . •. 358 

Great valley, 203 

Green, (Mr.,) 27 

*• (J.) summit level, 397 

" (R. E.) well, S69 

" No. 3 well, level, 63 

" lease, .Mead farm 62 

«• (Shaw Bros. A) well, ^20 
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Green well, 405 ; sand rook, 884 

Greene county wells, ♦ISQ 

Greensburg, 146 

Greece citj', 141 

Gregg, (J. H.) croeehroads, level 387 

Grifflin lot, 309 ; (J.) farm, 70; well, ♦70,309 

Grig run, 241 

Griswold, (J. W.,) 77 

Gross (D.) summit, level, 400 

Grosz (A.) level, 400 

Grossenbarg farm, 21 

Grunders run, 845 

Guflfey well No. 1, 369, level, 405 

Gulf of Mexico, 174 

Gustin (D.) summit, level, 894 

Haag's heirs, level, 400 

Hague (Sheffield) gas wells, •23,*24,380,38l 

Halderman well No. 1, level, 63 

Hale, (Arthur,) 67,65,159,160,181,210,301 

Hall, (Mr.,) 197,255; (O) well, •2,309 

Hallock A MoMuUen gas well, *99 

Hamar A Ernhout's well, ♦IH 

Hamilton (E.) (Corners, level, 67,887 

Hanson (P.) summit, level, 390 

Hare, (C. W.,) 257 

Hare creek, 226 

Harmer, (J.,) 11 

Harmonsburg, 232 

Harmony well, ♦76 

Harris' saw-mill, level, 160 

Harrison township, (Potter Co,,) hole, . ^137 

Harsh, (Sam.,) well, ♦58,59,87,89 

Harsh A Schreiber wells, ^93 

Hartrup (W.) summit, level, 405 

Haskell (W.) well, ♦lie 

Haskell A Co. well, ^93 

Hatch farm, 14,309 

•* run, 16,807,320,330 

*• ♦* valley, . . » 321 

Hatch A Co. well, (Sherman,) 117 

Btoupin, (C.) ; (D.) summits, levels, .889; 395 

Haven wells, ^90,92 

Hazeltine well, ♦10,214,215 

" (Csmer) wells, . 309 

Headbrook mouth, .^. ..... 117 

Headman's (Q.) wells, 16 

Herbert tract, .••••.. 54 

Hebron, 137 ; well, , ♦187 

Heeley A Boggs well, ♦SO 

Hemingway (O. N.) level, 894 

Hemlock run, 820,823,826,328,830 
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Hemlock run, level, 160 ; west branoh, 332 

Hemlock Station, (Salamanca,) level, 156 

" well, *38 

Henderson (D. W.) farm, (Clapp,) 68,286 

" lease wells, levels, 67 

Henry, (R ) summit, level, 886 

Henry's mill, levels, 878,879,406 

•» bend, level, 168 

Hertzell, (P.) level, 404 

" ferry ; section, 8,162,212,807; 287, *800 

Hess, (D.) corners, school-house, leveiS, 333,402 

Hickory, level ; street Warren, level, 158 

Hicks* barometers, 169 

Highland township, (Elk Co.,) 194 

Hiller, (J. H.,) 14,809,310 

Hilton Bros, well, *60 

Hinchey farm, 87 

Hindman farm, 144 

Hines A Hopewell well, 309 

Hoadley (J. H.) well, WTS 

Hoag (J. O.) summit, level, 401 

Hodge run, 80,828,327,380 

•• " wells, ♦80,332,336 

Hodge A Hull's wells, ♦13,214 

Hoffman well, 11,12,16,308 

«» A Imel well, level, 67 

Holburg's, (C.) level, 402 

Holoombfarm, level, 260,261,894 

Holland Land Co., 150 

Holmden well, ♦72 

«« AMurrell, 78 

Holman, (H.) summit, level, 402 

Holmes well, 91 

Holt A Clemens* well, (Holt farm,) ♦le 

«• A Coleman well, 809 

Honicker*s bam, level, 169 

Hood, (Capt.) well, 227 

Hook fkrm, house, lot, ferry, 4,162,809 

Hook*srun, (Mead t.,) 22,352 

Hooker farm, 98, 94 

Hopewell well, 246 

Hopewell A Bine's well, 809 

Horn's siding, level, 166 

Horton, (Mr.,) 28,24, 80 

" A Co. house, level, 406,406 

" A Magee well No. 1, ^26 

Hosmerrun, . . 165,248 to 260,268,269 

" " Oil Co. wells, 260,^268,280 

Houghton dk Ernst well, (Emporium.) ^184 

Hovis well No. 1, level, 66 

Howard's tannery, level, 887 



^ 
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Howden <fe CJo.*s atlas of Warren Co., 175 

Howe township, (Forest Co.) wells, *77 

Rowland (A. B.,) 2,9,21,27,29,49,62, 80 

<* new map, 860 

Howies (C.) cross roads, level, 388 

Hulings (Seth,) well, 111,*80 

•» (Clark, BaboockA)woll8, ♦102,303 

Hull (Mr.;) (Col.) saw-mill, 13; 84 

" & Hodges well, ♦13,214 

Hunt <fe Fowler wells, ^82, 85 

Hunter (Col.) (G. M.) level, 81,158,397 

Hunter's run well L, 48 

Hyde farm, wells, ♦136,^56, 67 

Illinois 192 

Imel & Hoffman wells, level, 67 

Indian creek, 99 

Ireland, summit, 204,205 

Irisli run, ' 204 

Irvine run. Valley, 262,263,315,319 

Irvington, . . . 152,173,186,196,234,263,265,294,311,314 to 316,341,345,355; 

" levels, 166 to 158 ; level of river, 404 

Irvington section 263,287, ^294 

Irwin tract, 34 

Irwin, Wood A Co. well, level, 67 

J. F.C., 299 

Jack (Jas.) well; farm wells, ^82; ♦66 

Jackson sUtion, 9,294,315,316,319,848 

'» level ; section, 157;287,^294 

•' run, 12,13,167,172,237,241,244,313,318,333 

•♦ two runs, 245 ; P. O., 241,242; P. O. level, 401 ; road, 11,308,309 

Jackson's (W.) level 393 

Jackson <fe Walker wells, . . 89, 97 

Jacob's well, 67 

James well ; CJackwell,) ♦lOO; ^82 

Jamestown, level; well, 166; ^126 

♦ Oil Co. '8 well, (Mystery,) 865 

•* N. Y., 126 

Jamieson (H. A.) level, 158; 897 

Jaques (C.) level, 887 

Jarecke Man. Co.'s; wells, - • • 122,124 

Jay Buck wells, ♦38 

Jefferson Co. wells, ^139 

Jenkins (E. W.) summit level, 891 

Jennings, (J. B.,) . . 16 

Jerks township. Forest Co. wells, ^77 

Jewetts (H. J.) level, 394 

Johnson (L.) summit level, 220,890 

** farm ; saw-mill ; section, 100 ; 255 ; ^254 

»* run; ♦» *» sandstone, 241; 856,864 

Jones (E.) summit level, 891 

" (J. G.) »« •« 800 
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Jones A Watson wells, ♦T 

Joy (T. C.) ; wells 270; 271,273 

Kane (T. L.): level, 112,194; 166 

Kellers (J.) level, 401 

Kelley (li.) summit, level, 887 

Kendall creek, 103 

Kennedy corners, level, 155,886 

" farm ; lease ; well, 89 ; 97 ; *102 

Kennerdell farm, 66, 67 

Kenton <fe Strong wells, 16 

Kentucky, 192 

Keown A Vaughan well, 'lOl 

Kepler farm, 76 

Kerberger farm, 3,4, 5 

Kervin A Glatsau well, : . . 868 

Kiantone creek, N. Y., 241 

King(T.); (N.) comers, level, 98; 387 

*» wells; Big Shanty well, 267; ♦98 

Kingsbury, (C. O.,) 143 

Kingsley (O. A E.) corners, level, 242; 392 

Kinzua village, corners, 27,152-153,174-176,286,303,320,332,355 

•* hotel, level, 160 

" creek, 28,111,112,174, 

802-303.329.351,355,358; valley, 176; junction with Allegheny river, 287 

** <fc Marshburg road, summit, level, 358 

" section; coal bed, 287, ♦303; 356 

" A Tuttle cliffs sections, 301 

Kinzna township, 150,162,169,219,301 to 303,^355 

" " population ; levels, 154; 404 

" " wells. ♦27,^112, 136,357 

Kirberger farm, 3, 4 

Knapp's oil farm, level, 897 

Knoph farm, 6,214 

Knox well, ♦lOO 

Knupp, (Mrs.) , 848 

Koalfral (C.) level, 401 

Koamer, (D.) 145 

Koeblens (C.) level, 401 

Krotzer A NichoUa, 60 

Kyler (E. P.) summit level, . . . , 895 

Lacy (E. V.) farm; (H.) level; well, 7; 401; 213 

Lady Gibson well, level, 57 

Lafferty farm, 98,103 

Lake Erie 124,152,166,191,239 

" «* basin; level, 174; 157 

Lamb farm, 57 

Landis farm, corners; wells. 75,241,391; ^76 

Landsrath (H.) well, ♦26,365,385 

Lane hotel, 392 

Lanffer (M.) level, 401 

Laona. level, 157 
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Lauffenberger (J.) A Dible line, 848 

Lawrence Co., 176 

Learn (A.) summit level ; (J.,) 402 

LeBoeui; 195 

Lees (J. H.) level, 401 

Lenhart's nm, 347 

Leonard hollow well No. 1, 91 

Lesler (M.) (C.) farms, 13,14,214 

Lesley, (J. P.,) 104.132 

Levels in the various townships 386,406 

Lewis, Mr., 88 

Lewis run; station, 97,102; 90 

Lewis well, 88 

Liberty street ; Warren, 809 ; 306 

LUly wen, 120 

Limestone township 338,150,165,219,266,279,290 

** levels, 403 

<* population, 154 

«* wells, 81 

Linden well, No. 1, 68 

Lindsey, Mr. ; well, 66 

Little Brokenstraw, .... 167,170,180,199,200,224,229-231,233.289,256,261 

" headwaters, 223 

«• valley, 224,225,231 

«• flats, 282 

'* east branch, ' 259 

" oil wells, 260 

Little farm, * 98 

Little Valley, 208 

Little wells, 1, 2, 3, 4, (levels,) 98 

Livzey, J. V. W.; well No. 3, 61 

Loolihard A Archbold, well No. 2, Derringer farm, (level,) 66 

Lockwood well. No. 1, (level,) 67 

Log-house wells, ♦48 

Log-house, well at, 48 

Logan, Mr., 29 

Logan, 8. B., 2,3,21,118 

Logan well, (Kinzua,) 21,29,213,357 

*♦ Nos. 1, 2, 3, 4, 5, 2,8,118,119 

Lonsbury, H. B., summit, (level,) 402 

Lonsbury, S. A., forks at, (level,) 402 

Loomis, T. B., 228 

Loomis well, 228 

Loomis or Capt Hood well, 227 

Loop farm, ...... 09 

Loraine County, Ohio, 144 

Lot— <Scc Tract Warrant, 

Lots, 587, 646, 668, 745, 865 

Lottsville, 200,229,231,282,286,289 

•* comers, (level,) 887 

(t «< «» 888 
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liOttBviUe well No. 1, : 199,282,283 

" well No. 2, 283,284 

Louoks, M., summit, (level,) 391 

Lower Sheffield or BaraeviJle, 178 

Lower Sheriff run head, 405 

Lucus, D. J., 2,9 

Ludlow; level, 878; 156,879 

Lund's P. oorner8,level, 402 

Lutheran Church corners, level, 890 

Lycoming County, 150 

Lykens Valley, . 185 

Lytle <fe Vesie, 114 

MoCalmont farm, 61 

<• wells, Noe. 1, 2, 4, 5, 10, 14>17, 28, 24, 26-32, 88, 89, (levels,) ... 66, 67 

McCandless well, 144 

McCart, Jas., 71, 74 

MoClay cross-roads, level, 893 

McClintock well, 9 

MoCormick, H., 139 

MoCormick, J. D., summit, level, 898 

MoCormick, B., summit, level, 400 

McCoy's ; farm ; cliff, 207; 206,246; 248 

McCoy's J., level, 898 

McCoy's, T., i«ad, level, 898 

McCreath, A. S., 285,817,826 

McCune, D., summit, level, 896 

McDonald & Markham well, 869 

McDonald well No. 5, Sutton farm (level,) 66 

McFarland A Avery well, level, • 66 

MoGee summit, level, 898 

McOill well No. 2, level, 67 

McGarrel form, 73 

McGraw's comers, level, 898 

McGrew, Dorsey, 68 

McGrew Bros, wells No. 1 and 5, 63 

Mclntyre farm, 260 

Mclntyre's, J., level, 896 

McKean, J. B., corners, level, # 403 

McKean, D. H., level, . . 400 

McKean County, . 84,135,136,149,150,164,165,174,176,177,179,185,194,347,358 

«• line ; Elk line, 28 ; 104 

*• map, 178,179 

** wells ; wells in Tuna Valley, 91,97, 104; 87 

McKean Elk Land and Improvement Co., 112 

McKee, E., summit, level, 402 

McKee well, Clintonville, level, 66 

McKinney well No. 1, Barringer farm, level, 66 

«« No. 2, Kinnerdell Harm, level, 66 

McKisBock &rm tract, 59 

McLaughlin, T., 63, 76 

McLaughlin well ; level, 76 ; 67 
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McMullin A Hallook gas well, 99 

MoMurray, J., farm, 108 

McMurray, R., fami ; well, 9S 

McNair farm, 24 

McNutt farm ; well No. 1, 74 

McWilliams, Mr. ; farm, 7 

Madison farm, 70 

Magee, level, 158 

Magee, Mr. ; farm, 4, 6 

" house (level,) 169 

•» well No. 1 (level,) 169 

Magee, Boon, 77,78,79 

Magee, J., farm, 4 

Magee, J. A. ; well No. 4, 6 

Magee <fe Co.^s new rig, level, 169 

Magee & Horton well No. 1, 25,881 

Magee & Nesmith well 6 

Magee run head, 63 

Mahoopany well; level, 368,372; 886 

Mallery, J. W., summit, level, 898 

Manrossfarm, 74 

Manross well Nos. 1 tS: 8, 74 

Marble, C, level, 

Marien Corners, 81 

Marienville center, 85 

Markham well No. 2, level, 67 

Marks, . . . 67 

Mars, B., well No. 2, '. 66 

Marsh, H. C, : 25 

Marshburg-Kinzua road, 858 

Marsbburg well, 90 

Martin, D., summit level, 895 

Marvin creek ; valley, 115,117 

Mason well No. 3, 4, 68 

Matthews run; valley, 167,172,287-239,262,263; 262 

Matthews run gap at saw-mill, level, 390 

Matthewson, iS., summit, level, 890 

May's siding, level, v^ ^^ 

Mazee well, No. 2, 4 

Mead township, 150,180,219,849 

** level; population; wells, 404; 154; 20,354 

Mead farm, 62,63,316 

Mead run, 262,856 

Mead's saw-mill, level, 887 

Meadville, 224 

Melvin farm, 102 

Mel vin Nos. 1. 27-35, 37, 89, 41, 42, 45, 46, 91,92 

Mendenhall, J., farm, 189 

Mercer county ; wells, 150,176,185,189,192,198; 118 

Merkle, Moore A Co. well, 89 

Merkel, Wm., Supt. Econ. Oil Co., 848 
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Merrick A Harris well, 869 

Merrill & Holmden, 78 

Miani Hollow, 97,102 

Miokelson's, P., 290 

Mickelson, P. J., summit, level, 403 

Middle Knob, 820 

Mile run, error for Six Mile run, 852 

Miles' run; mouth, 261 

Miles' mill ; level, 13,2 

Miles' mill or Clark well, 18 

Miley, M., summit, level, 406 

Miller's, B. T., level, 887 

Miller, C, well, 869 

Miller, Joel, Esq., 146 

Miller, J., corners level, 403 

Miller, J., summit level, 391 

Miller's cliff, 188,200,202,208,229,230 

" level ; top of, level, 229; 887 

" comers, level, • 887 

Millerstown, 145 

Millstone creek ; mouth, 81,83; 194 

Milligan & Fertig well, 64 

Ministers run, 27 

Minister run in Limestone township, 338,361,362 

Minor A Schreiber tract, Allegheny township, Venango Co., 58 

Monthly production, Cherry Grove, 871 

Moody farm well No. 1, 90 

Moody well No. 4. 92 

Moore's, level, 157 

Moore, Merkle <& Co. well, ,. 89 

Morek, Schultz A Co 80 

Morris, A. P., comers, level, 892 

Morris estate 101 

Morrison, J. H., cross-roads, level, 898 

Morrison. (Widow) form, 28 

Morrison run, 22 

Morrison run, Pleast. T., 847,852 

♦• well, 349 

Morrison A Bulger well, Kennerdell farm (level,) 66 

Morse, L. S., level, 159 

Morten, B., summit, level, 394 

Morton, P., summit, level, 388 

Mount Raub ; well, 205; 89,205 

Mowers', B., farm, 15 

Mud run. 241 

Muller wells Noe. 1, 6-10, 125, 91, 92 

Munger's, E., level, 386 

Munhall A Smithman well, 869 

Murphy, Nos. 1, 2, and 8, 368,369,372 

Murphy A Co. well, 368 

Murphy, J. W., 112 
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Myer's farm, 348 

Mystery well ; record, 365,372; 876 

National Hotel, Tidioute, level, 899 

Neah farm ; well, . 188 

Neill, J. H., farm, 75 

NeUl, O., well, 103 

NeUltown, 69-76 

Neabitt well, 144 

«• No. 1, Sutton form, level, m 

«♦ No. 2, Kennerdell form, level, 66 

Nesmith, D., 4 

Nesmith well, .... 309 

Nesmith & Bovard well, No. 1, 4 

Nesmith & Magee well, 5 

New London, 166,274,283 

New Orleans, 151 

New York State, 125,126,151,166,171,174,177,179,180 

«< <* 188,193,194,197,199,202,206,220,227,228,231 ,237,241,832,333,385 

«• «* State line; level, 17,149,220; 156,224 

•• " Geology, 176 

" " Reports, 180 

«» »» Survey, 176 

** *• nomenclature, • 197 

" «» oil; wells, 165; 97 

" " wells in Cattarauf;^!^ Ck>., 87,94 

New York, Penn. & Ohio RR., (levels,) 155 

Newton, level, 157 

Newton well, 269 

Neyhart & Pierce tract, 283 

NichoLls, G. W., summit, level, 894 

NichoUs, John, 60 

Nioholls A Krotzer, 60 

NichoU 'swell, 81,82,88,92 

Nicholson, R. J., 139 

Nickle Oil Co. well, 868,372 

Niver, Mr. ; well, level, 17 ^g 

Niver farm ; well, 246,247 

Niver, C, farm, 17 

Nobles, C, level, 405 

Noble, Mr., 124 

Noble farm well No. 4, 66 

North Bank; level, 824; 159 

North creek. Driftwood branch, 134 

North opening, [ Dinsmoor creek bed.] 824 

North Rocks, 187,307 

North Warren; level, 7,153 

168-165,167,207,214-216,246,308-311,816,819,382, 157 

" «• depot, level, 401 

" " district, 209 

*« »* wells near, 10,16 

Northwestern Oil Co. well, 869 
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Nortona, level, 157 

Norway, O., road, level, 395 

Nuttall'ti rocks, loTel, 390 

Nultall'e rocks, level, 230 

Nuttatl'B oonglomsrate peak 266 

Ocljivo welis/Ncs. J, 2,8,8, 7, Hydetom, (levels.) 67 

Niw. ;i, J,6, 7, PurtellBuTO, (leveta,) 67 

Octave & Burtis irell, level, .... 67 

Octave District, Cherry tree townsbip, Venango Co. wells ; elevations, 55 ; 67 

OfTerle'j lot, Allt-ii ivHl SOB 

O'lfare ft Abbott farm 67 

Ohio 144, 1B3,19S,197 ,220 ,224 ,235,826 

" Loralne county, 144 

" SUte line, 185 

" Geological Survey, 231 

" Report, Vol. II, 278 

Oil City 81,62,152,815 

" level, 158 

" well levels Boath of, .• 82 

CHI City Derrick, 371 

Oil creek, 01, 163, 173, 174 ,318, 249 ,266, 207, 269 ,272, 276, 276,279,311 

" baaln, 173,267 

" lake, 119 

" depot, level 167 

" township, Venango oonnty, 68 

"Oil Farm," 844 

(Ml rooks of 8. E. Warren, 383 

OUaaDda <!i4Uii|,'iiIshed 883 

Oil shaft, (Tldioate,) 843,314 

Oil wells In Sheffield township ' 879 

Oil wells in Pleasant township 349 

Oil wells In Elk township 836 

Old Owl well, Ill 

Old South Openfns, 324 

Old Tannery well, 309 

Oloan, N. Y., 100,151,180,181 

Glean Rock city, 181,188 

Oiean, Bradford & Warren Extension R. R. 163,17fi 

Oleopolia, level, 168 

Oliver A Barairs wells, 128 

<Hm«ea(!», A. H., summit, level, 893 

Ulmstead lami 63 

Olmstead well, No. 1, 87 

Olson, y., Hummit, level, 896 

Onondaga Oil Co., . . 24 

OsnierftCo. well: wellsNos.3-0, I] ; 16,309 

Onner or Hazeltlne well. No. 1, 2, 309 

OlfsBtiition, ■ 212,806,307 

Owen, H. W., level, 886 

Packard. (B. A.,) 99 

Palmer.(A. L.) summit, level ; (D.,) 895; 17, 18 
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Panama, 180,181,196 to 201,228 

Parker (P.) level; farm, 884; 118, M 19 

Parshall & Denniaon well, ♦IS 

Pass (tbe,) 180-187,320-321,826 to 832; level, 159 

Patterson (D. R. W.) well, (RussoUborg,) ♦16,246 

♦' Aniery «fe) wells, 101-102 

Payne old well, level, 260,394 

Pemberton <fe Co. well, 869 

Pennsylvania State line, 180,237,220 

" General Assembly, 1880, 150 

** house section; level, 287,^291 ; 158 

«* (see West. Insane Asylum,) 153 

Perkins, (H. ;) summit, level, 230; 393 

Pero (A.) summit, level 394 

Perry farm ; well, ^64 

•» Magee run section, 286,290 

Peter's run mouth, 89 

Peterson (A. ) forks, level, 389 

" (L. M.) summit, level, 895 

»♦ (M.) summit, level, 401 

Petrolia, 145 

Petroleum center, 75,311 

•* monthly, 104 

Pettit <fe Smith well, level, 57 

Pew's, 67 

Phelp's creek, (Pine Valley cut,) ^224,225 

Phil. <fe Erie railroad, 106,113,127,153, 

153,106,167,176,212,248 ; levels, 156 ; depot level, 296,157 ; stations 
at Garland 259, Hyner's 136, Irvinton 158, Stoneham 20, Union 
city 121, Warren 158 to 160. crossing 156, B. P. & W. junction 168, 
Brokenstraw bridge 158, Warren bridge 151, (all levels.) 

Phillhart well, ♦8,213,215,296 

Phillip's (A. H. L ) (L. D.) summits, levels, 391 

•* wells; level, 16,63, 63 

Pierce <fe Co. well level, 57 

♦* <fe Neyhart tract, .... 283 

Pike's rocks; level, 188,229,237,239; ^390 

Pike valley corners, 386 

Pilling (H.) road forks, level, 390 

Pine (Bob's) creek in Limestone T., . 338 

Pine creek, wells, valley, 138,271 to 274 

Pine valley, (Phelp's creek cut.) . . . . *224 

Pine Grove township, . . 64,150,102.203,200,219,220,212 to 247, ♦244,320, 333 ; 

" «» population, 154 ; wells, ♦lO 

Piney run, . 146 

Pittsfleld comers ; depot, levels, 394 

Promer (old) gas well 64 

Pithole city; creek, 59; 58, 60 

Pittsburgh 160,151,166,248 

" Titusville A Buffalo R. R. section, 228 
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Pittefield, lff7,259to263; level, 156,157 

♦* township. 150,163, 165, 186,219,247,250,254,*266,261,269,276; population, 154 

Pleasant township, 160,162,169,219,295; ♦345; 

*• »* levels, 404 ; population, 154 ; wells, *19 

Pleasautville, 64,55,118 

*» & Titusville planK road, 63 

Plumnier well No. 25, 67 

Poland, level, 155 

Popes hollow, N. Y., 180,181,206,207 

Porter (D.) summit, level, .... 891 

" & Waugh's well, 165 

Potter county well, 127 

«♦ run^ection, 286,*289 

Pottsville, 164 

Prathor, (Mr.,) 126 

Prentice mill station ; wells, 90; *102,*^ 

President, level, 158 

Preston (J. W.) summit level, 241,391 

Prise (W. H.) farm, 199,230,231 

Producer Consol. L. A P. Co. ; record, 89,112,128; *91 

Proper farm, ... 79 

Prosser (E. S.) farm; run, ♦55; 224,^225,249 

Purtell farm ; wells, 66,57 

Putnam cross-roads (N.) level ; well, 391; 246 

P. T. <fe B. RR. suumiit 247 

Quaker hill, 162,186,210,246,332 

•» " coal bank, 30, 320, ♦322,334, 356 

*» " range; road, 187,6,297,312,330 

" " A Warren high road, levels, 59 

Race island, , 309 

Railroad lands, wells, 91 

Ramsey, (J. W.,) 142 

Randall, (A.,) level, 892 

" (B. M.,) 158 

*• (F. A.,) . 1 to 15,17,10 to 22,30,210,215,295 to 300,304,307,310,313,330 

«* •* sections, 297,304,331 

Randolph ; level, 351 ; 155 

Rankin farm, 2,3 

Rapp (J.) summit, kvel, * 403 

Raup farm, 80 

Rand wells, 91,92,96 

Rawle, Noble A Co., 124 

Raydure, (Watson A,) well, ♦10,12,309 

Raymilton wells, ^68 

Raymond Bros, wells, 9,^68 

Reagle wells, «68 

Red house level, 155 

Reed well, 332 

Reed A Brenneman well, 868,372 

Reese farm ; eddy, 12,«809 ; 212 

" section; railroad, 287,^296,306; 296 
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Reeve A Fisher well, *62 

Reeve (W. J.) saminlt level, 402 

Reports G', 137 ; G*, 137 , 136,177,801 ; I^, 167,186,268; 1^, 172-173,176,181,185, 
100,195,209,231-234,244; 256 ;L, 121 ;N, 166 ; Q, Qa, Q», 185 ; Q*, 118,120, 
121,185,195,249 ; R, 104,166,185,188; V2, 185. 

Rhlnd'srun, 241,242,246 

Richardson farm ; road, 90 ; 399 

Ridelsparger farm, 21 

Rider (S. E.) tuminit, level, 392 

Rid^eway ; weJls, 128,129,194; 136 

Risloy (L.) summit, level, 387 

River hill ♦» " 896,899 

Robinson farm, 67 

Rock city; in N. Y., 358; 100,180,187,198,327 

Rocky hollow well, •236 

Rockwood level, 158 

Rogers (Alanson) estate; farm, 22; 89 

" (Lucius) well, ♦in 

Ross Mill, level, 157 

Rouse, (H. D. ;) fund, 153; 167 

Rouseville, 153 

Roy farm Wing well, *2,309 

Roystone station ; level, 156,878,379 

Ruland (J. M.) level, 392 

Russell (A.) (R.) levels; run, 388 ; 242 

Russellburg, 17,206,207,216,244,246,247,809; depot level 157,312 

Russellburg (Patterson) well, ♦lie 

Rutherford run, 95 

Rynd farm, 129 

St. Joe, . . . 138 

St Mary's well, ♦131,136 

Salamanca, 162,153,176,180,181,224 

" township, N. Y., 188,206 

" rock city ; levels, 203 ; 155 

" Centennial well No. 2, ♦lOl 

Salem wells, levels, ♦63 

Salisbury well, ^146 

Salmon creek, 84 

Sampson (A.) (W. G.) levels, 281,388 

Samuelson (C. J.) (D.) levels, 300 

Sands holding oil, 384 

Sandy Creek township, (Ven Co.) wells, ♦68 

Sanford farm, 87 

Sardine Oil Co. well, 369 

Saw-mill well No. 1, 2. ^37, ♦38 

" mills in S. E. Warren, 337 

School-houses, levels; (Columbus.) 386,387,889,394 

a »« (Fagundus) level, 399 

Schoonmaker farm, . . 96 

Schramiing (C.) (D.) levels, • 886 

Schuler's (M.) lovel, 400 



Sehnltz (U. M.) A Co., 104,106,127,128,120 

" Morok A Co., *, 80 

Sobr«lber, (P.), M 

" A Harsh wella, 9S 

Soofleld ooruera leval, 898 

Seam, level, 247 

Selver (R.) Buinmlt lerel, 89S 

Kergisautsiatioii ,118 

Seward /ftT in, 88 

Shan, tbr OU (Tldioute,) 848,B4i 

Shanibi[rR276 Hamilton &nn wella, lereiN, S7 ; Petrolonm Co. '■ well, . »78 

'* A Thompma well, *70 

" A Fink well So. 6, *«a 

Bhkron, 186 

Sbftrpeburg, 188 

Shaw BroK. A Green well, •20,842,a8fi,8M 

Shsafer, (A. W.,) 127 

Sheeban's (T.) level, 892 

Sheffield. 24,26,ao,lS8,lSe,176,10S 

" aUtloDiM; level, 408 

" iBvelD 151,878,870 

" road tanneries, 86G; 161 

" Bine-Jay oil smd, 885 

" township •877,1150, 170,178,180,219,288 

" popnlatton, ISl 

» wella ; drtlUnga, ■28,879 

" ievelB, 408 

Sheldeniaiillowell 888,872 

Shepard riin, 

Sherman well No. 1, *68 

" Hatflh&Co.'iiwoU, •IIT 

Bhlngle mill well, level, •37,408 

SborW well. No. 1 aS 

Shreeve (Caleb) fkim, N M 

SlecliriHt, J ) 848 

SlegrlflttA.): (P.,) levels, 4M;400 

fflgglne, (H. U.}: (Lem.,) 18,18; 51,53,54 

" dt Brown well, 'SI 

BUlamn, .' 19,295,307,806,807,345,848 

•• " wellB, MS ; oeotion 287,*206 

. aUver oreek well "189 

Blmooz well No. 3, 85 

Binclenrville, level 167 

Sinf^ar rooks, luvel, 160,186,167 

Sinnemalioning 186 

Six mile run, 862 

Skinner, anmmlt, level, ... 394 

Slate roHd mrneis, " 380 

Slater (J.) summit, ■' 408 

aioMi Oam well, 800 

28 ua 
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Smethport, 114,116,117 

»* Oil Co. '8 well No. 1, * 114 

Smith, (Mr.,) 6,28,102 

•« (A. M.); (Caspar,) 238,2S4; 117 

" (Ed.); (G.); (P.M.,) 143; 121; 160 

** (Mrs.) cross-roads, sammit, levels, 800 

•• (W.) level, 317,818,401 

" well, (Wid. Morrison farm,) 28,213,*233 

•* Bros, well (Sutter farm) No. 1, *5,212,215 

•• •* *• *« *6,150,213,214,215,208 

«* A Dible section, 847 

" A Pettlt well, level, 67 

Skidmore, level, 167 

Snaveley*s (L.) suomiit, level, 830,403 

Snow (J.) well, 860 

Snyder's, (Norman,) 108,160,831 

•< summit level; section, 8:0,«330; 831,336 

Snydersburg well, *140 

Somerset Co. wells, *130 

Soils of S. E. Warren, 887 

South Warren, 162,176 

South West division of townships, *26ft 

South West township, 150,105,210,266,268,«271, 

" «• " 276,276,277,816; population, 161; levels, 397; wells, *40 

South bank (Dinsmoor) coal bed, 160,824 

Spang A Chalfimt well, •188 

Speakman's, (G.,) 818 

Spencer (C.) summit level, 337 ; farm, 241 

Sprague, (L. H.,) . 844 

Spring creek station level, 166,166,248,240,264,308 

*< «' Junction with Brokenstraw, 182,104,240 

« •< road; sections, 62,268; «264,*265 

" *« well, *1S2 

« ** township, . 160,164,166,210,247,266,260 

«* " levels, 803 

Staflbrd A Bamsdall well, 860 

** wells, summit, level, 406 

Staleyfarm, 188 

Stanbridge form well No. 1, •66 

Star, level, 167 

State line, 17,03,04,168,170,174, 

« *« 188,103,200 to 204,207,216,216,227,220 to 281,237,241,266,800,833,886 

«< « wells ; summit in Columbus, 03 ; 386 

« road, 63,220,240 

« insane asylum, 808,316 

Stambaugh A Blake, 76 

Steamburg, level, 861 ; 166 

Steam Manufacturing Co. wells, *122,128 

Steams (J.) summit, level 897 

Stevenson (Jas.) 138 

Stewart farm, lot; lease well, 6,800; 16 
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run, level, 168 

" * Wood well, "SI 

" wella {Tliompson &rm) levels, 67 

Stlllwuwr <!rf*.k level, 167,172,287,338,240; 889 

" outlet basin 287,388 

SOmpMH wellB *130 

atonewell, •8» 

Stoneboro, Ueroer Co., laS 

StODefaBin, 160,211, 213, 313,80S,S83 

" a\lBk; (aanerlei, 8S4; 161 

" wellH (near); oil 20; 867 

Btorum (8.) level 401 

Strand (A..) oornera, level, 890 

Stnnn well, level, 57 

BtKing A Kenton wells, 16 

StroDp fkrm welt B, »*i 

'• run well II "47 

Stnithere. Tavlorit Co. wells, •!, •9, -la, •21,213,281, 809 

Stnfflebism wells •70,»71 

Sturdevant (W.) sammlt, level, 400 

Sugar creek, 174,368 

Sugar Grove. 220,238,240,313 

" " township, 150,187, 

•• '• •> I72,188,20e,210,220,*237,3e3;popiilatk>a, 154; levels, 380 

« " hotel, level, .' . , . ... 889 

St^arnin; level, 90,100,160,868 

" '• wells; bridge, 360; 180 

Sugar lake, 120 

Sulllvsn (Ch.!) (G.,> 364 ; 89S 

Snlphnr spring ; Motion •364,287; •203 

Bnmnen (W.) level, 893 

Sonbury A Hrie R. B. 163 

Suspension bridge, Tldionte, 844 

SusqiL-lmnun rivor ■ ■ 148 

Sutter form, level, G, 6,169 

Sutton Ikrm, 68, 67 

SwsgBert'B form well^ •46,M7,-48 

Sw*Uey well, .120 

Swamp run; valley, ■ •22e;224,2a3 

Sweed well, 16 

Sweet (E. A.) summit, level 899 

" (H.) forks, level, 391 

Sweeting! fann 1S9 

Swltier lot wells, 91 

Symmes, 67 

TnUor A Tlioitipson well, level 67 

Tack iJroB. well, 868 

Twiner (A, P> well; A Co., 868; 145 

Tanner's hill, 212,214,297,298,296,316 

'• " section ; quarry, 287,297; 808 

turnery well (old,) 809 
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Tanneries in S. E. Warren, 887 

Tarbox well, 227 

Tarport, 88,08,102,205 

•* wells, 91,02, 08 

Taylor (Frank;) (J.J.;) (L.,) . 127 ; 4 ; 114 

" (H. L.,)ACo., 67,00,145 

« « «« wells, *03,»102 

" (R. D.) land, 180 

*• tracts, 94, 05 

" AStruthers; well, 4,261,300 

" A Phillips well, 16 

" (Emhout A) well, 127 

Tennessee, 102 

Thayer (F.) level, 800 

Therry wells, 92 

Thonuis, J. level, 401 

Thompson (Moees) form; well; leveln, . 57; 75, *141,178; 158 

Thompson's (Mead town,) 351 

" station ; section, 187 ; 201 ,202 

" summit (S.) levels 808,300 

•• A Andrews well, 868 

" AFilklnswell, 860 

" A Faber well, levels 67 

" Garvey, 69,70,71,72,73,74,75 

«♦ A Shamburg well, *70 

" A Turner wells, 63 

Tidioute, 20,158,165,170,182,102,196 

200,217,234,256,281,266,271,274,276,278,286,287,280,203,311 ; borough 
« population, 155; station, level, 158,300,408; suspension bridge, 151 

" Bend, 174 ; island, 278,270 

•« creek, 276 

•* Grand valley road, 288 

" wells, •31,342 

»* shaft sunk for oil, 344 

Tim Mullen well, 368 

Tionesta, 70,156,288; levels, 158 

»» creek, 27,70,80,166,173,176,310,888,845,351,301; valley, •377 ; hill, 405 

*» valley narrow gauge railroad, 153,176 

•* township (Forest oo.) wells, .• ^77 

Tipton's land ; well, ♦46 

Titusville, . . . 56,162,158,235,248,251,260,273,281; levels, 157; Herald, 374 

*» wells; levels. 117; 67 

** A PleaaantvlUe plank road, *53 

Toad hollow, 101 

Toby wells, 67 

Toiles, (W.); wells, 20; 212,218,808,342,354 

" " oil sand, 884 

Toms run, 140 

Towler. (D. 8. S..) 81 to 85,140 

" A Hunt wells *82,»83,84,86 

Township line section, 287,*208 
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Tract, (see Lot,) No. 462 

** 849: No. 456,347; No. 479,847; No. 543,842; No. 665,365; No. 3703,359; 

Traoy gas well, 125 

Trim, (Esra); level; comers, 267,396; 397 

Triumph, . . 165,272,274,276,278,279,280,283,287,289; ridge, 276; hill, 280 

*< township, 150,165, 186,219,266,274,«275,286; population, 154; levels, 398 

Trumbower, Bennie, well, *99 

Trumbull Co., Ohio, 224 

Trunkeyville, level, 158 

Trushell A Co. well, 309 

Tuna (Tunanguant) creek 90,188,194,203 to 205; 

•* <* flats, 87,88 ; valley railroad lands, 93 ; drive pipe, *93 ; wells, *87 
TurUe, 160,368 

" cliflBs; section, 287,»801,»302,330 

Tnttletown; well, 802; 832 

Tamer A Duncan well, *22 

•' A Thompson wells, 63 

Turtle cliff rocks, 353 

l^lerburg, 140 

Two mile run, level, 377 

Union city depot, well, ♦121 

Union OU Co. wells, 368,369,372 

Upton's quarry, 201,202 

Vakeley (S.) bridge level, 392 

Valentine (Mrs.) cnxss-road level, 398 

Valiant Oil Co. well, 368 

Vandergrift city ; level, 362 ; 405 

Vanman (K) summit level, 392 

Van Orman, (Lewis,) 243 

Van Scroy (Dr.) wells, *27,367 

Van Vliek wells, 'lOS 

Vaughan A Keown well, : ♦lOl 

Venango County, 149,150,164,166,176,193,267, 

<« <• 268,271,275 ; survey, 177 : oil field, 202 ; sections, 196 ; wells, «53,118 

Verback*s deep well, 2,5,169 

Vermont, level, 167 

Vezie, 114 

Walcott wells, 93 

Walden (D.) farm; cliff, 202; 222,223:' 260 

Walker well, 309 ; cross-roads level, 387 

•* <fc Jackson wells (2 and 7.) *89,*97 

Wales (J.) farm, comer, level, 51,272,397 

Wallace, (Barton and,) 129 

Walnut bend, level, 158 

" street Warren, level, 158 

Walton (C.) summit level, 386 

" comers; Knob, 386; 386,222,228 

Warrants, .(4)188,(24)206,(36)22, 

" (55) 20,(72) 29,(76) 23, (194) 270,(367) 24,(573) 20,<668) 26,(746) 

" 27, (2a58.2091) 117, (2276,2277) 102,104,97, (8076) 111, (3084) HI, 

•< (3168,3170.3171) 81 to &), (3212,3218,3257,3261) 127,128,(3714) 90, 
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Warrants, (5553)323,(5354)823,330,(5181) note 338,(5220) note 338, (5548) 336. 
** (See Tract ; see Lot ) 

Warren oounty, atlas ; population, 175,220: 155 

** township, wells, *1 

" oU field, •819,182,209,211 

Warren, 3 to 9,12 to 16,20,22, 

" 150,151,152,163,166,172,174,176,180,182,183,186,187,191,207 to 217, 

** 234,237,261,294 to 800,804, 306,308, 309,820,324,331 ; borough, 211, 

*< 297,319 ; population, 155 ; levels, 156,157,158; depot level, 159,160,400 

«• section, 287,*297,»304 

•• <fe Farnsworth valley railroad, 153,176 

•• A Franklin railroad, 152 

** and Venango railroad, 152 

** suspension bridge, 151 

*• road, 36 

** A Quakerhill high road levels, 159 

*♦ A Corydon highway, . . 320,328,330,331 

«* " " bridge, level, 151 

*» ** " river road, levels, 160 

»» road wells, ♦36, ♦37 

Water and Short streets, level, ... 309 

Water's farm ; well, 100 ; 309 

♦' (M.) forks, level, 401 

Watt's flats; level, 156; 224 

Waterboro', level, 155 

Watson (T.) level, 403 

" township, ♦838,150,219,290 

•« " population; wells, 154; ^20 

" (R.;) (Son,) .10; 12; 119 

" <fc Jones wells, ^7 

•« Raydure A Co. wells, ♦10,^12,309 

" well (Henderson farm,) '• ^53 

" " (Caleb Shreeve farm,) ^54 

" (Jonathan) well, 57 

«* deep well at Titusville, 284 

W^augh A Porter's well, 165 

Way (T.) summit level, 392 

Weed, (Wm.,) 893 

Week's (Fenton) well, ♦17,216,246,309 

Weiler's (A. G.) level, 400 

Welden (W.) summit level, 895 

Wells A, B, C, D, 343 

" C (Swaggert farm,) G, H, I, J, K, ^47 

«* D No. 4, . . . . 48 

♦• L (Hunter's run,) ^48 

** N 289 ; O, R, S, T, ^46 

Wells in Cherry Grove drilled in 1882, 868 

Welsh farm, 98 

Wentworth well; (W.) summit, ^120; 395 

West Enterprise corners, level, 397 

Wesley (W.) well, ^55 

West Spring creek ; section, 249,256; 254 
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West Hickory, 166 

Western Insane Asylunrii 153,163,164,207,316 

Wetmore (G. R.) farm, 12,156 

«« A Murphy 868 

Whale Oil Co. well, 368 

Whaley (C.H.) level, 896 

«* (E. B.) summit level, 394 

Wheeler, (C. L.,) 90, 93 

Whltelier (R.) liarm; well, 98,94 ; 92 

White, (I. C) 126,178,179,189,192,196,198,223,249 

** well; level, *52,268 to 271 ; 397 

Whitney (C. S.) well; (Dr.,) 'lOl; 232 

Wlckham, (O. D.,) 55 

WUeox village, 106,127,128,129,194 

" wells, . . 62,63,»104,«106,*108,112, 186,194 

" Brant A Co. '8 well, *117 

*• Tanning Co., 128,129 

Wild Cat run ; hollow well, 117 ; *ia6 

Williams (J.) level, 160 

Willow creek; wells, 174,188,868; 859 

Wilson (C. AO.) summit level, ' 387 

" (Mrs.) comers; (F.) (W.) summit, 898; 892 

«« run, 127 

Wing wells, •2,*11, 16,309 

Wise well, ♦56 

Wolf (J.) road; A Co. well, 894; 869 

Wolf Creek Oil Co. well 27 ; ♦148 

Wolf run well, 332 

Wolf den, 828,880 

Wood (W.;) (S.,) 51; 76,77,78 

" wells, *77,^78,*79 

" A Stewart well, ^51 

" Irvine A Co. well, level, 67 

Woodland Oil Co. wells, ♦49,278 

Woodbum (W. J.,) (S.,) (W.) levels, 888 

Woodin (H.) (N.) levels, 890 

Wormley, (Dr.,) 236 

Wright, (N. F.,) 188,260 

*< (D.; (P.) summit levels, 898,394 

** (F.) well, 869 

Wrightsville, 200,206,206,220,280,282,286,260,261 

" comers level, 389 

Yankee bush ridge ; road, 316,831,884,836; 312,318 

York hill ; level ; ran, 186,187,262; 896; 262 

York (R.) summit level, 896 

Young well level, 894,260 

" farm wells, *56 

Youngsville, : 153,167,288,263,266,286 

«« population, 165; levels, 156,167 

" depot, comers, levels, 896 

Zeigler A Smith well, 869 

Zuver (And.) weU, 252,253,269 
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REPORTS FOR 1874, 1875, 1876, 1W7, 1878. 1879, 1880, 1881, AND 1882. 

The following Reports are iasaed for the State by the Board of Commift- 
sioners, at Harrisburg, and the prioes have been lixed as follows, in accord- 
ance with the terms of the act : 

FBICES OF BEFOBTS. 

A. Historical Sketch op OboloqicaIj Explorations in Pennsylvania 
and other States. By J. P. Lesley. With appendix, containing Annual 
Reports for 1874 and 1875 ; pp. 226, 8vo. Price in paper, fO 25 ; postage, fO 06. 
Price in cloth, fO 50 ; postage, fO 10. 

A^. Special Report to the Legislature upon the Causes, Kinds, 
AND Amount of TVastb in Mining Anthracite Coal. By Franklin 
Piatt. With a chapter on Methods of Mining. By John Price Wetherill. 
Illustrated by 85 figures of mining operations and a Plan of an Anthra- 
cite Breaker. Price, $1 10 ; postage, fO 12. 

B. Preliminary Report of the Mineralogy of Pennsylvania — 
1874. By Dr. F. A. Genth. With appendix on the hydro-carbon compounds, 
by Saiimel P. Sadtler. 8vo., pp. 206, with map of the State for reference to 
counties. Price in paper, fO 50 ; postage, fO 08. Price in doth, fO 75 ; post- 
age, 10 10. 

C. Report of Progress on York and Adams Counties — 1874. By 
Persifor Frazer. 8vo., pp. 198, illustrated by 8 maps and sections and other 
illustrations. Price in paper, 90 85 ; postage, fO 10. Price in cloth, f 1 10 ; 
postage, $0 12. 

C2, Report op Progress in the Counties of York, Adams, Cumber- 
land, and Franklin — 1875. Illustrated by maps and cross-sections, show- 
ing the Magnetic and Micaceous Ore Belt near the western edge of the Meso- 
zoic Sandstone and the two Azoic systems constituting the mass of the South 
Mountains, with a preliminary discussion on the Dillsburg Ore Bed and 
catalogue of specimens collected in 1875. By Persifor Frazer. Price, $1 25 ; 
postage, $0 12. 

C^. Report of Progress in 1877. The Geology of Lancaster County, 
with an atlas containing a colored geological map of the county, local map of 
the Gap Nickel Mine, map and sections of the East Bank of Susquehanna 
River ; other geological sections across the county, and geological colored maps 
of York and Lancaster counties. By Persifor Frazer. 8 vo., pp. 850. Price 
of Report and Atlas, $2 20 ; postage, |0 25. 

C^. Report of Progress. Geology of Philadelphia County, and 
of the Southern Parts of Montgomery and Bucks. By Charles E. 
Hall. Pp. 145, with Geological map sheet of colored cross-sections, and 24 
pages cuts. Price, $1 65 ; postage, fO 13. 

(1) 



D. Report of Progress in the Brown Hematite Orb Ranges op Le- 
high County— 1874, with descriptions of mines lying between Emaus, Al- 
burtis, and Fogiesville. By Frederick Prime, Jr. 8vo., pp. 73, with a contour- 
line map and 8 cuts. Price in paper, 90 50 ; ixwtage, fO W. Price in cloth, 
fO 75 ; postage, fO 06. 

D3, The Brown Hematite Deposits of the Siluro-Cambrian Lime- 
stones OF Lehigh County, lying between Siilmersville, Millerstown, 
Schencksville, Ballietsville, and the Lehigh river— 1875-6. By Frederick 
Prime, Jr. 8 vo., pp. 99, with 5 map^heets and 5 plates. Price, $1 60 ; poet- 
age, 10 12. 

E. Special Report on the Trap Dykes and Azoic Rocks of South- 
eastern Pennsylvania— 1876. Part I, Historical Introduction. By T. 
Sterry Hunt. 8 vo., pp. 253. Price, |0 48 ; postage, |0 12. 

F. Report of Progress in the Juniata District on Fossil Iron Ore 
Beds of Middle Pennsylvania. By John H. Dewees. With a repo^ of the 
Aug H wick Valley and East Broad Top District. By C. A. Ash- 
burner. 1874-8. Illustrated with 7 Qeologieal maps and 19 sections* 8 vo., 
pp. 305. Price, $2 55 ; postage, |0 20. 

G. Report of Progress in Bradford and Tioga Counties— 1874-8. 
I. Limits of the Catskill and Chemung Formation. By Andrew 
Sherwood. II. Description of the Barclay, Blossburo, Fall Brook, 
Arnot, Antrim, and Oaines Coal Fields, and at the Forks of Pins 
Creek in Potter County. By Franklin Piatt. III. On the Coking of 
Bituminous Coal. By John Fulton. Illustrated with 2 colored Qeologieal 
county maps, 3 page plates, and 35 cuts. 8 vo., pp. 271. Price, $1 00 ; post- 
age, fO 12. 

G2, Report of Progress. Geology of Lycoming and Sullivan 
Counties. I. Field Notes by Andrew Sherwood. II. Coal Basins, by 
Franklin Piatt. With two colored geological county maps and numerous 
illustrations. 8 vo., pp. 268. Price, $1 06 ; postage, fO 14. 

G^. Report of Progress in 1876-9. 8 vo., pp. 120. The Geology of 
Potter County, by Andrew Sherwood. Report on the Coal Fields, by 
Franklin Piatt, with a colored geological map of county, and two page plates 
of sections. Price, fO 58 ; postage, fO 08. 

G*. Report of Progress. Part I. Geology of Clinton County. 
Part II. A special study of the Carboniferous and Devonian Strata 
along the West Branch of Susquehanna River. By H. lilartyn Chance. In- 
cluded in this report is a description of the Rbnovo Coal Basin, by Charles 
A. Ashbumer, and notes on the Tanoascootack Coal Basin in Centre and 
Clinton Counties, by Franklin Piatt. Price, $1 05; postage, |0 12. 

G'. Report of Progress. The Geology of Susquehanna County 
AND Wayne County. By I. C. White. Pp. 248, with Geological map and 
58 sections. Price, fO 70 ; postage, |0 12. 

G^. Report of Progress, 1881. The Geology of Pike and Monroe 
Counties. By I. C. White. 8 vo., pp. 407. Illustrated with colored Geo- 
logical county maps, a map of gladal scratches, and 7 small sections. Also 
special surveys of the Delaware and Lehigh Water Gaps. By H. M. 
Chance, with 2 contoured maps of Water Gaps, and 6 detailed sections. Price, 
$1 15 ; postage, f 15. 

H. Report of Progress in the Clearfield and Jefferson District 
OF THE Bituminous Coal Fields of Western Pennsylvania— 1874. By 
Franklin Piatt. 8 vo., pp. 290, illustrated by 189 cuts, 8 maps, and 2 sections. 
Price in paper, $1 50 ; postage, |0 13. Price in cloth, $1 75; postage, fO 15. 

H". Report of Progress in the Cambria and Somerset District 
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OP THE Bituminous Coal Fields of Western Pennsylvania— 1875. By F. 
and W. O. Piatt. Pp. 194, illostrated with 84 wood-euts, and 4 maps and see- 
lions. Part I. Cambria. Prioe, $1 00 ; postage, tO 12. 

H3, Report op Progress in the Cambria and Somerset District 
OF THE Bituminous Coal Fields of Western Pennsylvania— 1876. By F. 
and W. G. Piatt. Pp. 348, illustrated by 110 woodcuts and maps and sec- 
tions. Part II. Somerset. Price, |0 8o ; postage, |0 IS. 

!!*• Report of Progress in Indiana County— 1877. By W. G. Piatt. 
Pp. 316. With a colored map of the county. Price, |0 80; postage, |0 14. 

H», Report of Progress in Armstrong County— 1879. By W. G. Piatt. 
Pp. 238. With a colored map of the county. Price, |0 75 ; postage, 90 16. 

H8. Report of Progress in Jefferson County— 1880; with colored 
map of county. By W. G. Piatt. Price, ^ 60 ; postage, fO 12. 

I. Report op Progress in the Venango County District — 1874. By 
John F. Carll. With observations on the Geology around Warren, by F. A. 
Randall ; and Notes on the Comparative Geology of North-eastern Ohio and 
Northwestern Pennsylvania, and Western New Yorlc, by J. P. Lesley. 8 vo., 
pp. 127, with 2 maps, a long aectiouy and 7 cuts in the text. Price in paper, 
fO 60; postage, fO 05. Price in cloth, |0 85 ; postage, $0 08. 

12, Report of Progress, Oil Wells, Records, and Levei.8 — 1876-7. 
By John F. Carll. Pp. 898. Published in advance of Report of Progress, III. 
Price, fO 60 ; postage, fO 18. 

13. Report of Progress— 1875 to 1879. Geology of the Oil Regions of 
Warren, Venango, Clarion, and Butler Counties, including surveys 
of the Garland and Panama Conglomerates in Warren and Crawford 
counties, and in Chautauqua county. New York, with descriptions of oil well 
rig and tools, and a discussion of the preglacial and postglacial drainage of the 
Lake Erie Country ; with Atlas. By John F. Carll. l*rice, |2 30 ; postage, 
fO 30. 

J. Special Report on the Petroleum of Pennsylvania — 1874, its 
Production, Transportation, Manufacture, and Statistics. By Henry E. Wrig- 
iey. To which are added a Map and Profile of a line of levels through Butler, 
Armstrong, and Clarion Counties, by D. Jones Lucas : and also a Map and 
Profile of a line of levels along Slippery Rock Creek, by J. P. Jjesiey. 8 vo., 
pp. 122 ; 5 maps and sections, s, plate and 5 cuts. Price in paper, tO 75 ; post- 
age. $0 06. Price in cloth, $1 00 ; postage, |0 08. 

K» Report on Greene and Washington Counties — 1876, Bitumin'ous 
Coal Fields. By J. J. Stevenson, 8 vo., pp. 420, illustrated by 3 sections and 2 
county maps, showing the depth of the Pittsburgh and Waynesburg coal bed 
beneatli the surface at numerous points. Price in paper, fO 65 ; postage, ZO 16. 
Price in cloth, |0 90 ; postage, fO 18. 

K2, Report of Progress in the Fayette and Westmoreland Dis- 
trict OF THE Bituminous Coal Fields of Western Pennsylvania — 1876. 
By J. J. Stevenson ; pp. 437, illustrated by 50 wood-euts and 3 county mnps, 
colored. Part I. E^astem Allegheny County, and Fayette and Westmore- 
land Counties, west from Chestnut Ridge. Price, ?1 40 ; postage, |0 20. 

K5. Report of Progress in the Fayette and Westmoreland Dis- 
trict OP THE Bituminous Coal Fields of Western Pennsylvania^— 1877. By 
J.J.Stevenson. Pp.331. Part II. The Ligonier Valley. Illustrated with 
107 wooti-cuts, 2 plates, and 2 county maps, colored. Price, f 1 40 ; postage, 
^ 16. 

Tt. 1875— Special Report on the Coke Manufacture of the Yough- 
iooheny Rix'er Valley in Fayette and Westmoreland Counties. 
with Geological Notes of the Coal and Iron Ore Beds, from Survev-s, by Charles 
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A. Young; by Franklin Piatt. To which are appended: I. A Report on 
Methodst)f Coking, by John Fulton. II. A Report on the use of Natural Oas 
in the Iron Manufacture, by John B. Pearse, Franklin Piatt, and Professor 
Hadtler. Pp. 252. Price, fl 00; postage, fO 12. 

M. Report of Prooress in the Laboratory of the Survey at 
Harrisburq — 1874-^, by Andrew B. McCreath. Svo., pp. 105. Pric*e in pa- 
per, fO 50: postage, fO 05. Price in doth, |0 75 ; postage, fO 08. 

M2. Second Report of Prooress in the Laboratory of the Sur- 
vey, at Harrisburg, by Andrew S. McCreath— 1876-8, including I. Classilica- 
tion of Coals, by Persifor Frazer. II. Firebrick Tests, by Franklin Piatt. 
III. Notes on Doiomitic Limestones, by J. P. Lesley. IV. Utilization of An- 
thracite Slack, by Franklin Piatt. V. Determination of Carbon in Iron or 
Steel, by A. S. McCreath. With 3 indexes, plate, and 4 page plates. Pp. 438. 
Price in cloth, 10 65 ; postage, fO 18. 

M3. Third Report of Progress in the Laboratory of the Survey, 
at Harrisburg. Analyses, Ac, Ac By Andrew S. McCreath. Pp. 126, with 
2 indexes and map. Price, |0 40 ; postage, 10 10. 

N. Report of Progress — 1875-6-7. Two Hundred Tables of Eleva- 
tion ABOVE Tide-Level of the Railroad Stations, Summits and Tunnels; 
Canal Locks and Dams, River Riffles, <tc., in and around Pennsylvania; with 
map : pp. 279. B% Charles Allen. Price, |0 70 ; postage, $0 15. 

O. Catalogue of the Geological Musuem— 1874-6-6-7. By Charles E. 
Hall. Part I. Collection of Rock Specimens. Nos. 1 to 4,264. Pp.217. Price, 
fO 40 ; postage, |0 10. 

O^* Catalogue OF THE Geological Museum. By Cliarles E.Hall. Pftrt 
II. 1. Collection of rock specimens, Nos. 4265 to 8974. 2. Palseontological 
specimens. Price, |0 40 ; postage, |0 12. 

P. 1879— Report and Atlas op the Coal Flora of Pennsylvania 
AND of the Carboniferous Formation throughout the United 
States. By Leo Lesquereux. Price of Report, |0 80 ; postage, |0 28. Price 
of Atlas, $3 35; postage, fO 22. 

P2. The Permian or Upper Carboniferous Flora of West Vir- 
ginia AND S. W. Pennsylvania, with 38 plates. By Wm. M. Fontaine, 
M. A., and I. C. White, A. M. Price, $2 25 ; postage, |0 17. 

^« Report of Progress in the Beaver River District op the Bitu- 
minous Coal Fields of Western Pennsylvania. By I. C. White. Pp. 
337, illustrated with 3 Geological maps of parts of Beaver, Butler, and Alle- 
gheny Counties, and 21 plates of vertical sections, 1875. Price, |1 40 ; post- 
age, $0 20. 

^2, Report of Progress in 1877. The Geology of Lawrence County, 
to which is appended a Special Report on the Correlation of the Coal 
Measures in Western Pennsylvania and Eastern Ohio. 8 vo., pp. 336, with 
a colored Geological Map of the county, and 134 vertical sections. By I. C. 
WI\ite. Price, 10 70; postage, |0 15. 

^s. Report of Progress in 1878. ' 8 vo., pp. 233. The Geology of 
Merger County, by I. C. White, with a colored geological map of county, 
and 119 vertical sections. Price, fO 60; postage, fO 11. 

^4. Report of Progress— 1879. The Geology of Erie and Crawford 
Counties, with tables of barometric heights in each township, and notes on 
the place of the Sharon Conglomerate in the Paladozoic series. By I. C. 
White. Also, the discovery of ihe Prbglacial Outlet of Lake Erie, 
with two maps of the Lake Region. By J . W. Spencer, Ph. D. Price, f 1 17 ; 
postage. 10 18. 

R* Report of Progress. The Geology of McKban County, anditscon- 
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neotitm with that of Camrbon, Elk, and Forest, with Atlas oontaining 8 

Biieecs of maps and sections. By Chas. A. Ashburner. Prioe, $1 70 ; pObtage, 

10 22. 

T. Report of Prooress. Geology of Blair County, with 85 illustra- 

trations and an Atlas of 14 sheets of the colored map of Morrison's Cove, 
&o.; i index slieec, and 2 sheets of colored sections. By Franklin Piatt. 

Price of Report and Atlas, |4 65 ; postage, |0 28. 

V. Report op Progress — 1878. Part I. The Northern Townships of But- 
ler county. Part II. A special survey made in 1875, along the Beaver and 
Shenango rivers, in Beaver, Lawrence, and Mercer Counties. 8 vo., 
pp. 248, with 4 mapSf 1 profile section and 154 vertical sections. By H. Mar- 
tyn Chance. Price, |0 70; postage, fO 15. 

V2. Report of Progress in 1879. 8 vo., pp. 282. The Geology of Clar- 
ion County, by H. Martyn Chance, with colored geological map of county, 
a map of the Antidinals and Oil Belt, a contoured map of the Old River 
Channel at Parker, 83 local sections figured in the text, and 4 page plates. 
Price, fO 43 ; postage, fO 12. 

Other Reports of tlie Survey are in the hands of the printer, and will soon 
be published. 

The sale of icopies is conducted according to Section 10 of the Act, which 
reads as follows : 

* * * "Copies of the Reports, with all maps and supplements, 
shall be donated to all public libraries, universities, and colleges in the State, 
and shall be furnished at cost of publication to all other applicajits for 
themr 

Mr. V, W. Forma N is authorized to conduct the sale of reports; and letters 
and orders concerning sales should be addressed to him, at 223 Market street, 
Harrisburg. Address general communications to Wm. A. Ingham, Secretary. 

By order of the Board, 

WM. A. INGHAM, 
Secretary of Board, 
Rooms of Commission and Museum : Address of Secretary : 

223 Market Street^ Harrisburg, 223 Market Street^ Harrisburg, 
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